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INTRODUCTION

Texas Instruments presents important technical information on the industry’s broadest and most advanced families of TTL
integrated circuits in the TTL data books, volumes 1 through 4.

The TTL Data Book— Volume 1 includes Alphanumeric and Functional Indexes to all bipolar digital devices available or under
development, showing the current technologies for each'tvpe. Logic symbols prepared in anticipation of IEEE Std. 91-1982
and pin assignments for all bipolar devices are shown in the Product Guide section, together with typical performance data
and chip carrier information. Package dimensions are given in the Mechanical Data section.

The TTL Data Book— Volume 2 comprehends complete specifications on five series of Transistor-Transistor-Logic circuits:
Standard TTL Circuits (Series 54/74), High-Speed TTL Circuits (Series 54H/74H), Low-Power TTL Circuits (Series 54L),
Low-Power Schottky T TTL Circuits (Series B54L8/74LS), and Schottky TTL Circuits (Series 54S5/748S).

The TTL Data Book— Volume 3 contains complete specifications on the most advanced Families of TTL integrated circuits:
Advanced Low-Power Schottky T (Series 54ALS/74ALS) and Advanced Schottky (Series54AS/74AS), with circuits capable
of twice the data throughput compared to Low-Power Schottky TTL (54LS/74LS) and Schottky TTL (545/74S) devices.

The TTL Data Book—\Volume 4 describes a series of high-complexity bipolar digital building blocks and support functions
designed specifically for implementing high-performance Computer or Controller systems. Included are specifications for
high-performance Schottky T TTL memories (RAMs, ROMs, PROMSs, and FIFOs) and for Field-Programmable Logic devices.

The TTL data books, volumes 1 through 4, will be a meaningful addition to your technical library. They replace all previous
versions of:

L] The TTL Data Book
L] The ALS/AS Logic Circuits Data Book
L] The Bipolar Microprocessor Components Data Book.

rInu:gmlet:u Schottky-Barrier diode-clamped transistor is patented by Texas Instruments, U.S. Patent Number 3,463,975.
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54/74 FAMILIES OF COMPATIBLE TTL cmcuné

JANUARY 1984

SPEED-POWER RELATIONSHIPS

iption
gescriptio OF DIGITAL IC FAMILIEST

»
Texas Instruments transistor-transistor-logic (TTL) 1i
family of high-performance bipolar digital integrated {3 30 |2 54L
circuits comprises seven distinct series of compatible ?,
product lines. These product lines offer the digital o 20
systems designer a full spectrum of performance f -
“ranges in order to optimize system cost and perfor- 2 1
mance. The available choices range from the very high £ 0 e 54/74 LS *54/74
performance of the Advanced Schottky-clamped? = E
functions for systems operating typically up to z P 4 c
2 i s 5} 54/74H
175 megahertz to low-power functions with power o o
A i c e 54/74ALS STD 5
consumption of only one milliwatt per gate, o S amd
s 3 o ©54/745 @©
& 54/74ALS BUFFER E
. olisar . w
Typical characteristics of the. seven T'l:L series offered % 2L © 54/74AS STD e
are shown in Table | and their respective speed/power - s 2
relationships are illustrated in Figure A. % 54/74AS BUFFER | e
E 1 1 1 JE Y 1 =
< 1 2 3 5 10 20 30 E
Typical Power Dissipation—mW a
FIGURE A %
1 Typical saturated logic gate from the indicated families. 0
TABLE 1-54/74 FAMILY TYPICAL SS| PERFORMANCE CHARACTERISTICS
GATES FLIP-FLOPS
y Clock Input
SERIES Speed-Power Propagation Power
O Frequency
Product Delay Time | Dissipation
Range
54/74 100 pJ 10 ns 10 mW de to 35 MHz
B4ALS/74ALS 4pd 4ns 1mW dc to 50 MHz
54AS/74AS 15 pJ 1.5ns 10 mW de to 175 MHz
54H/74H 132 pd 6 ns 22 mW de to 50 MHz
54L 33 pd 33ns 1mW dc to 3 MHz
54LS/74LS 19pd 9.5 ns 2mW dc to 45 MHz
545/745 57 pJ 3ns 19 mW dc to 126 MHz
features
EASE OF SYSTEM DESIGN
e Full compatibility provides choice from seven distinct performance ranges
e Broad range of functions are offered in each series
e Diode-clamped inputs are provided on all high-performance functions
® Terminated,controlled-impedance lines are not normally required with TTL
e Low output impedance:
Provides low a-c noise susceptibility
Drives high-capacity loads
FULL COMPATIBILITY IS DESIGNED INTOTI TTL
@ All series are designed for single 5-volt power supply
® All series provide one-volt or greater typical d-c noise margins
® Power dissipation relatively insensitive to operating frequency
@ Switching times are guaranteed at full d-c loading -
® Compatible with most logic families such as MOS, CMOS
Tintegrated Schottky-Barrier diode-clamped
transistor is patented by Texas Instruments, 1 1 1

U.S. Patent Number 3,463,975. IN T%SENTS
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5474 FAMILIES OF COMPATIBLE TTL CIRCUITS

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

SERIES 54 SERIES 54ALS
SAFAMILY | o Coan | SERIES54L | SERIES 54AS | SERIES 54LS | SERIES 545
SERIES 54LS
SERIES 74 SERIES 74ALS
74 FAMILY SERIES 74LS | SERIES 74
SERIES 74H SERIES 74AS S| unit
SERIES 74LS i
witHpiope | WITH
AND PNP EMITTER
INPUTS INPUTS
Supply voltage, Ve (see Note 1) 7 8 7 7 7 v
Input voltage 5.5 5.5 7 55 55 \'4
Interemitter voltage (see Note 2) 5.5 5.5 5.5 5.5 v
Off-state (high-level) voltage applied | '06, 07 30
to open-collector outputs of SSI 16, '17,'26 15 v
circuits (see Note 3) Others 8 7 7 7
High-level voltage applied 1o a disabled 3-state output 5.5 5.5 55 5.5 v
Operating free-air temperature range 54:Family =5510125 -G
74 Family 010 70
Storage temperature range —65 10 150 1] 8%

NOTES: 1. Voltage values, unless otherwise noted, are with respect 1o network ground terminal.

2. This is the voltage betweaen two emitters of a multiple-emitter transistor, This rating applies between inputs that go directly into
the same AND or NAND gate in the functional block diagram,
3. Ratings for MSI parts are given on the individual data sheets,

unused inputs of positive-AND/NAND gates

For optimum switching times and minimum noise susceptibility, unused inputs of AND or NAND gates should be
maintained at a voltage greater than Vi min (see tables of electrical characteristics), but not to exceed the absolute
maximum rating. This eliminates the distributed capacitance associated with the floating input, bond wire, and package
lead, and ensures that no degradation will occur in the propagation delay times, Some possible ways of handling unused

inputs are:

a. Connect unused inputs to an independent supply voltage. Preferably, this voltage should be between VgH min and
4.5 V. Series 54L5/74LS devices with diode inputs may be connected directly to V¢c.

b. Connect unused inputs to a used input if maximum drive capability of the driving output will not be exceeded.
Each additional input presents a full load to the driving output at a high-level voltage but adds no loading at a

low-level voltage.

c. Connect unused inputs to Vg through a 1-k€ resistor so that if a transient that exceeds the input maximum
rating should occur, the impedance will be high enough to protect the input. One to 25 unused inputs may be
connected to each 1-k€2 resistor. Series 54LS/74LS devices with diode inputs may be connected directly to Vg C.

d. Connect unused inputs to any fixed-high-level compatible output such as the output of an inverter or NAND gate
that has its input(s) grounded. Maximum high-level drive capability of the output should not be exceeded.

TEXAS
INSTRUMENTS
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

input-current requirements

Input-current requirements reflect worst-case conditions over the specified recommended operating free-air temperature
and Vg ranges. The table below shows maximum input current requirements and nominal base resistor values for
standard loads in each TTL series. A standard load is defined as an input connected to a single emitter or diode that is
associated with a pull-up resistor having the value indicated in the table. However, some inputs are tied to more than
one input transistor (or diode), or the base-resistor values of some inputs have been changed either to reduce
input-current requirements or to improve performance. Therefore, the input-current requirements may vary. Consult
the electrical characteristics table for the particular device type to determine the input-current requirements of each

input.
STANDARD INPUTS [ONE LOAD)T
SERIES NOMINAL VALUE OF MAXIMUM HIGH-LEVEL MAXIMUM LOW-LEVEL
INPUT PULL-UP RESISTOR INPUT CURRENT INPUT CURRENT

54/74 4k 40 uA —1.6 mA
54ALS/74ALS 40 k2 20 pA —0.1 mA
S54AS/74A5 8 kQ 20 uA —0.5 mA
54H/74H 28 kR 50 uA —2mA
4Lt 40 kQ 10 uA —0.18 mA
8 k2 20 pA —0.8 mA
54L5/74LSt 18 k2 20 pA —0.4 mA
12 kQ 20 pA —0.2 mA
545/74S 2.8 ko 50 pA —2 mA

tSeries 54L and 54L5/74LS have two different types of inputs as shown.

Since low-level input current is primarily a function of the input base resistor, two or more inputs of the same NAND

General Information B

or AND gate may be tied together and still be considered one load at a low logic level, but at a high logic level, each
input is an additional load.

Currents into input terminals are specified as positive values. Arrows on the d-c test circuits indicate the actual direction

of current flow.

drive capability

TYPICAL FAN-OUT'

( LOAD DEVICE
SN74 SN74ALS SN74AS SN74H SN7ALS SN74s
OUTPUT DEVICE
SNs4 SNS4ALS SN54AS SNS4H SN5ALS SN54s
Standard 10 80 0 8
SN74/SN5S4 Aneer 20 8
Buffer 30 240 240 24 120 24
dard 4
SN74ALS/SNS4ALS Standar 5 40 40 20 2
Buffer 15 120 120 12 50 12
SN7AAS/SNEAAS Standard 12 100 100 10 50 10
Buffer 30 230 240 24 120 24
SN74H/SNE4H Standard 12 100 100 10 50 10
Buffar 37 300 300 30 150 30
a4
SN74LS/SN5ALS Standard -] 0 40 4 20 4
Buffar 15 120 120 12 60 12
Standard
SN745/5N545 tandari 12 100 100 10 50 10
Buffer 37 300 300 30 150 30

1The tables on this page provide an overview of the performance of Tl's digital logic families. The electrical characteristics of specific devices
within each family may vary. Please consult the appropriate T| data sheet or data book for complete specifications.

Texas
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GLOSSARY
TTL SYMBOLS, TERMS, AND DEFINITIONS

INTRODUCTION

These symbols, terms, and definitions are in accordance with those currently agreed upon by the JEDEC Council of the
Electronic Industries Association (EIA) for use in the USA and by the International Electrotechnical Commission (IEC)
for international use.

PART | — OPERATING CONDITIONS AND CHARACTERISTICS (IN SEQUENCE BY LETTER SYMBOLS)

fITIBX

icc

lccH

lccL

IH

L

IoH

loL

los

lozH

Maximum clock frequency

The highest rate at which the clock input of & bistable circuit can be driven through its required sequence
while maintaining stable transitions of logic level at the output with input conditions established that should
cause changes of output logic level in accordance with the specification.

Supply current
The current into*® the Ve supply terminal of an integrated circuit,

Supply current, outputs high
The current into* the Vg supply terminal of an integrated circuit when all (or a specified number) of the
outputs are at the high level.

Supply current, outputs low

The current into*® the V¢ supply terminal of an integrated circuit when all (or a specified number) of the
outputs are at the low level.

High-level input current
The current into* an input when a high-level voltage is applied to that input.

Low-level input current
The current into* an input when a low-level voltage is applied to that input.

High-level output current
The current into* an output with input conditions applied that, according to the product specification, will
establish a high level at the output.

Low-level output current
The current into* an output with input conditions applied that, according to the product specification, will
establish a low level at the output.

Short-circuit output current

The current into*® an output when that output is short-circuited to ground (or other specified potential) with
input conditions applied to establish the output logic level farthest from ground potential (or other specified
potential).

Off-state (high-impedance-state) output current (of a three-state output) with high-level voltage applied

The current flowing into® an output having three-state capability with input conditions established that,

according to the product specification, will establish the high-impedance state at the output and with a high-

level voltage applied to the output.

NOTE: This parameter is measured with other input conditions established that would cause the output to
be at a low level if it were enabled.

*Current out of a terminal is given as a negative value.

TeExas
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GLOSSARY
TTL SYMBOLS, TERMS, AND DEFINITIONS

lozL

VIH

ViK

ViL

VoH

VoL

ta

tdis

Off-state (high-impedance-state) output current (of a three-state output) with low-level voltage applied

The current flowing into* an output having three-state capability with input conditions established that,

according to the product specification, will establish the high-impedance state at the output and with a low-

level voltage applied to the output.

NOTE: This parameter is measured with other input conditions established that would cause the output to
be at a high level if it were enabled.

High-level input voltage

An input voltage within the more positive (less negative) of the two ranges of values used to represent the

binary variables.

NOTE: A minimum is specified that is the least-positive value of high-level input voltage for which operation
of the logic element within specification limits is guaranteed.

Input clamp voltage
An input voltage in a region of relatively low differential resistance that serves to limit the input voltage swing.

Low-level input voltage

An input voltage level within the less positive (more negative) of the two ranges of values used to represent

the binary variables.

NOTE: A maximum is specified that is the most-positive value of low-level input voltage for which operation
of the logic element within specification limits is guaranteed.

High-level output voltage
The voltage at an output terminal with input conditions applied that, according to the product specification,
will establish a high level at the output.

Low-level output voltage
The voltage at an output terminal with input conditions applied that, according to the product specification,
will establish a low level at the output.

Access time
The time interval between the application of a specific input pulse and the availability of valid signals at an
output.

Disable time (of a three-state output)

The time interval between the specified reference points on the input and output voltage waveforms, with the
three-state output changing from either of the defined active levels (high or low) to a high-impedance {off)
state. (tdis = tpHZ or tpLZ).

Enable time (of a three-state output)

The time interval between the specified reference points on the input and output voltage waveforms, with the
three-state output changing from a high-impedance (off) state to either of the defined active levels (high or
low). (ten = tpzH or tpzL).

*Current out of a terminal is given as a negative value.

1

General Information
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GLOSSARY

TTL SYMBOLS, TERMS, AND DEFINITIONS

UOIIBWIIOU| [BI3UdEr) [

th

lpd

tPHL

tPHZ

tPLH

tpLZ

PZH

tpzL

tw

Hold time

The time interval during which a signal is retained at a specified input terminal after an active transition occurs

at another specified input terminal.

NOTES: 1. The hold time is the actual time interval between two signal events and is determined by the
system in which the digital circuit operates. A minimum value is specified that is the shortest
interval for which correct operation of the digital circuit is guaranteed.

2. The hold time may have a negative value in which case the minimum limit defines the longest
interval (between the release of the signal and the active transition) for which correct operation
of the digital circuit is guaranteed.

Propagation delay time
The time between the specified reference points on the input and output voltage waveforms with the output
changing from one defined level (high or low) to the other defined level. [tpd = tPHL or tPLH)-

Propagation delay time, high-to-low-level output
The time between the specified reference points on the input and output voltage waveforms with the output
changing from the defined high level to the defined low level.

Disable time (of a three-state output) from high level
The time interval between the specified reference points on the input and output voltage waveforms with the
three-state output changing from the defined high level to a high-impedance (off) state.

Propagation delay time, low-to-high-level output
The time between the specified reference points on the input and output voltage waveforms with the output
changing from the defined low level to the defined high level.

Disable time (of a three-state output) from low level
The time interval between the specified reference points on the input and output voltage waveforms with the
three-state output changing from the defined low level to a high-impedance (off) state.

Enable time (of a three-state output) to high level
The time interval between the specified reference points on the input and output voltage waveforms with the
three-state output changing from a high-impedance (off) state to the defined high level.

Enable time (of a three-state output) to low level
The time interval between the specified reference points on the input and output voltage waveforms with the
three-state output changing from a high-impedance (off) state to the defined low level.

Sense recovery time
The time interval needed to switch a memoary from a write mode to a read mode and to obtain valid data
signals at the output.

Setup time

The time interval between the application of a signal at a specified input terminal and a subsequent active

transition at another specified input terminal.

NOTES: 1. The setup time is the actual time interval between two signal events and is determined by the
system in which the digital circuit operates. A minimum value is specified that is the shortest
interval for which correct operation of the digital circuit is guaranteed.

2.  The setup time may have a negative value in which case the minimum limit defines the longest
interval (between the active transition and the application of the other signal) for which correct
operation of the digital circuit is guaranteed.

Pulse duration (width)
The time interval between specified reference points on the leading and trailing edges of the pulse waveform.

Texas
INSTRUMENTS
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GLOSSARY
TTL SYMBOLS, TERMS, AND DEFINITIONS

PART Il — CLASSIFICATION OF CIRCUIT COMPLEXITY

Gate Equivalent Circuit

A basic unit-of-measure of relative digital-circuit complexity. The number of gate equivalent circuits is that number of
individual logic gates that would have to be interconnected to perform the same function.

Large-Scale Integration, LSI

A concept whereby a complete major subsystem or system function is fabricated as a single microcircuit. In this
context a major subsystem or system, whether digital or linear, is considered to be one that contains 100 or more

equivalent gates or circuitry of similar complexity.

Medium-Scale Integration, MSI
A concept whereby a complete subsystem or system function is fabricated as a single microcircuit. The subsystem or
system is smaller than for LS, but whether digital or linear, is considered to be one that contains 1 2 or more equivalent
gates or circuitry of similar complexity.

Small-Scale Integration, SSI
Integrated circuits of less complexity than medium-scale integration (MSI).

Very-Large-Scale Integration, VLSI
The description of any IC technology that is much more complex than large-scale integration (LSI), and involves a much
higher equivalent gate count. At this time an exact definition including a minimum gate count has not been
standardized by JEDEC or the |EEE,

Texas 1-17
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EXPLANATION OF FUNCTION TABLES

The following symbols are used in function tables on T| data sheets:

i:jggig?wxjt*->l—x

TOGGLE

high level (steady state)

low level (steady state)

transition from low to high level

transition from high to low level

value/level or resulting value/level is routed to indicated destination
value/level is re-entered

irrelevant (any input, including transitions)

off (high-impedance) state of a 3-state-output

the level of steady-state inputs at inputs A through H respectively

level of Q before the indicated steady-state input conditions were established
complement of Qg or level of Q before the indicated steady-state input conditions were established
level of Q before the most recent active transition indicated by + or t

one high-level pulse

one low-level pulse

each output changes to the complement of its previous level on each active transition indicated by
{ort.

If, in the input columns, a row contains only the symbols H, L, and/or X, this means the indicated output is valid when-
ever the input configuration is achieved and regardless of the sequence in which it is achieved. The output persists so
long as the input configuration is maintained.

If, in the input columns, a row contains H, L, and/or X together with 1 and/or |, this means the output is valid when-
ever the input configuration is achieved but the transition(s) must occur following the achievement of the steady-state
levels. If the output is shown as a level (H, L, Qp, or 60], it persists so long as the steady-state input levels and the
levels that terminate indicated transitions are maintained. Unless otherwise indicated, input transitions in the opposite
direction to those shown have no effect at the output. (If the output is shown as a pulse, I Lor u, the pulse
follows the indicated input transition and persists for an interval dependent on the circuit.)

Texas
INSTRUMENTS
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EXPLANATION OF FUNCTION TABLES

Among the most complex function tables in this book are those of the shift registers. These embody most of the
symbols used in any of the function tables, plus more. Below is the function table of a 4-bit bidirectional universal
shift register, e.g., type SN74194.

FUNCTION TABLE

[ INPUTS OUTPUTS
MODE SERIAL PARALLEL

CLEAR [ CLOCK T RIGHT [A_ B C D SARCegiocaD
L S X X R C s e R TR [ 1
H X X L X X X X X X |Qap Qgo Qco Qpo
H H H 1 X X a b c d a b c d
H L H 1 X H Ix x x x| H 0an Qgn Qcn
H L H 1 X L |x x x x| L @an QBn Qcn
H H L 1 H X X X X X |ogn Qcn Qpn H
H B t L X X X X X |O0gn Qgn QDn L
H L = X X X X X X X |Qap Qpo Qco Qpo

The first line of the table represents a synchronous clearing of the register and says that if clear is low, all four outputs
will be reset low regardless of the other inputs. In the following lines, clear is inactive (high) and so has no effect.

The second line shows that so long as the clock input remains low (while clear is high), no other input has any effect
and the outputs maintain the levels they assumed before the steady-state combination of clear high and clock low was
established. Since on ather lines of the table only the rising transition of the clock is shown to be active, the second line
implicitly shows that no further change in the outputs will occur while the clock remains high or on the high-to-low
transition of the clock.

The third line of the table represents synchronous parallel loading of the register and says that if S1 and SO are both
high then, without regard to the serial input, the data entered at A will be at output Qp, data entered at B will be at
Qp, and so forth, following a low-to-high clock transition.

The fourth and fifth lines represent the loading of high- and low-level data, respectively, from the shift-right serial input
and the shifting of previously entered data one bit; data previously at Qa is now at Qp, the previous levels of Qg and
Qg are now at Qg and Qp respectively, and the data previously at Qp is no longer in the register. This entry of serial
data and shift takes place on the low-to-high transition of the clock when S1 is low and SO is high and the levels at
inputs A through D have no effect.

The sixth and seventh lines represent the loading of high- and low-level data, respectively, from the shift-left serial input
and the shifting of previously entered data one bit; data previously at Qp is now at Qp, the previous levels of Q¢ and
Qp are now at Qg and Qg, respectively, and the data previously at Qa is no longer in the register. This entry of serial
data and shift takes place on the low-to-high transition of the clock when S1 is high and S0 is low and the levels at
inputs A through D have no effect.

The last line shows that as long as both mode inputs are low, no other input has any effect and, as in the second line,
the outputs maintain the levels they assumed before the steady-state combination of clear high and both mode inputs
low was established.

TeExAS
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FUNCTIONAL INDEX

GATES AND INVERTERS

POSITIVE-NAND GATES AND INVERTERS POSITIVE-AND GATES WITH OPEN-COLLECTOR OUTPUTS
TECHNOLOGY TECHNOLOGY
STD 5TD
DESCRIPTION TYPE I ALS |AS|H | L|LS|S |VOLUME DESCRIPTION TYPE = ALS | AS| H | LS | 5 | VOLUME
Hex 2input Gates ‘804 ° A a ; 0 o |o 2
2 ry sl el ele 3 Quadruple 2-Input Gates. 09 A 3
Hex Inverters A ° 5 DEED 2
o . A 3 Triple 3-Input Gates 15 = 5
oo I® o oo e 2
Quadruple 2:Input Gates A ° 3 POSITIVE-OR GATES
1000 A . Y
= 1 IS [ z TECHNOLOG
Triple 3-Input Gates 10 . ° DESCRIPTION v |5 lais | as|ts | s | vorume
1010 A H 1ot :
o Sl Eailts 3 Hex 2-Input Gates 832 o [ A 3
¢ L] . o
Dual 4-Input Gates A . 3 Quadruple 2-Input Gates ‘32 Silie =
‘1020 A .
5 s linile 2 1032 Ale 3
B-Input Gates '30 5 . 3 Triple 4-Input OR/NOR ‘802 A
° 2
13-Input Gates 133 = POSITIVE-NOR GATES
3 : !
Dual 2-input Gates '8003 ° TECHNOLOGY
STD
POSITIVE NAND GATES AND INVERTERS WITH OPEN.COLLECTOR OUTPUTS DeSCHITION TYeE || e || EALSPAS| LR S O
TECHNOLOGY Hex 2:Input Gates ‘805 S e | A 1 ; x
L
STD d
DESCRIPTION e |T0| As fas|m | L|us|s | vowme Quadruple 2-Input Gates 02 .| * = %
° o °|e 2 11002 A c
‘05 ° ° 2 —
Hex Inverters A 3 Triple 3-Input Gates “27 ~ile 3
1005 ° e
= ) ry r ] Dual 4:Input Gates with Strobe ‘25 ° 2 [1+]
® 3 Dual 5:Input Gates ‘260 ° :
Quadruple 2-Input Gates 03 . ol o |e 2 -E
A - SCHMITT-TRIGGER POSITIVE-NAND GATES AND INVERTERS p)
1003 A
= = = TECHNOLOGY f':’
Triple 3-Input Gates 2 = 3 DESCRIPTION TYPE ?_:_I: aLs | as|Ls | s | voLume =
0 ° oo 2 LL
Dual 4-input Gates ‘22 ‘14| e L]
A 3 Hex Inverters
19 °
1l 619 °
POSITIVE-AND GATES Octsl inve:isey e -
Dual 4-1 tive-NA 2
TECHNOLOGY o 4 p s FORte N0 8 .
D Triple 4-1 Positive-NAND ‘618 .
DESCRIPTION TYPE :,:_t ats |as| u | s | s | voLume lotnillie il e -
e 2 -
Hex 2input Gates ‘808 o |A 3 Clivdevor 2cbets Post vt 132 e DD
o . e|e 2 >
Quadruple 2-Input Gates . . 2 CURRENT-SENSING GATES
*1008 A |e
DD 2 TECHNOLOGY
11 DESCRIPTION TYPE VOLUME
Triple 3-Input Gates . e a NSI AS I Ls
1011 ° Hex '63 | 2
4-input G: "21 2 =
Dual 4-input Gates SHile : DELAY ELEMENTS
[ Triple 4-Input AND/INAND *800 A
TECHNOLOGY
TYP v
DESCRIPTION ALSTAS L] YOLUME
Inverting & Non-Inverting Elemants, a1 . 2
2.INPUT NAND Bulfers
®Denotes available technology.
ADenotes planned new products.
A Denotes ‘A’ suffix version available in the technology indicated.
]NS’I‘LUMENTS =
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FUNCTIONAL INDEX

GATES, EXPANDERS, BUFFERS, DRIVERS, AND TRANSCEIVERS

AND-OR-INVERT GATES GATES. BUFFERS, DRIVERS. AND BUS TRANSCEIVERS
TECHNOLOGY WITH 3-STATE OUTPUTS
T
DESCRIPTION TYPE irr: ALs |AS|H | L |Ls |s |vowume TECHNOLOGY
2-Wide 4-Input ‘55 e |e |0 DESCRIPTION TYPE :‘:‘: ALS |AS | LS | § | VOLUME
4-Wide 4.2.3.2 Inpat ‘64 .
4-Wide 2 -2 input ‘54 . 3 ‘241 S x
£Wide 2-Input =10 2l 2
4-Wida 2-3-3-2 input ‘54 L ‘244 7 ° =
Dual 2-Wide 2-Input 51| e e e |o ~ 3 :
Non-Invert e A 3
AND-OR-INVERT GATES WITH OPEN.COLLECTOR OUTPUTS ]
Octal Bufters/Drivers d82 ° 2
TECHNOLOGY 2 A 3
TD -
DESCRIPTION TYPE i . |As|as|s [voiume 541 = =
4-Wide 4.2-3-2.Input 65 . 2 12411 A .
‘12441 A
EXPANDABLE GATES 231 .
. L 2
TECHNOLOGY 240 — 3
T
2 DESCRIPTION TYPE ‘smr: ats [as|H | L |is | voLume . . 2
Inverting Octal A 3
141 2
L QD EodiiseioR ‘23 L Buffers/Drivers - 2
With Strobe ‘468 X 3
4-Wide AND.OR ‘52 . 5 = 2
T 4-Wide AND-ORINVERT 53| e . ‘540 T =
c 2. Wide AND-ORINVERT 55 DD 12401 .
= Dual 2-Wide AND-OR-INVERT 50 e ° 3
Invarting and Non-Inverting *230 -
(o] Octal Butfers/Drivers
P EXPANDERS = 5
— ‘245
(=] TECHNOLOGY Octal Transceivers A |la -
= STD '1245 °
DESCRIPTION TYPE as | as | v | voume
D ™ 05 |2 ]
e Dusl 4-lnput ‘60| ® o Non-inverting A 3
— Triple 3dnput ‘81 . 2 Hex Butfers Drivers I3 A 2
: 3-2:2-3-Input AND-OR ‘62 . A 3
< I AT
(1] BUFFER AND INTERFACE GATES WITH OPEN-COLLECTOR OUTPUTS Invening A 3
H i A
> TECHNOUOGY ox Butfers/Drivers e i . ;
ESCRIPTI 5T
SESCREnON vee 519 | ais |as|ts | s |vorume 25 | ® A
TTL Quad Butfers/Drivers TS =
07| ® . with Indepandent “ = 2
971 e Output Controls 426 ry
Hax
35 Iy : .
035 ~ 3 Non-Inverting 243 i 5
T i Quad Transceivers
2 12431 A
Hex Inverter 16 | e 3 B
T . 3 Inverting ‘242 =1
TTE D = Quad Transcaivers T T 3
Ty Ll Quad Transceivers with Storage 226
Quad 2:Input Positive-NAND L 3 12-Input NAND Gate 134 .
: 2
ol i 2 Controlier and Bus Drver =is 3
1003 & o for B0BOA System
. - 2
Quad 2-Input Positive-NOR 33 A 3
50-OHM/75-OHM LINE DRIVERS
BUFFERS, DRIVERS. AND BUS TRANSCEIVERS WITH OPEN-COLLECTOR OUTPUTS TECHNOLDQY,
10
TECHNOLOGY DESCRIPTION TYPE kr:n Als | A8 |s |vorume
DESCRIPTION vee | 5T° | aus| as |1s | s [ voume Hex 2-Input Positive-NAND ‘804 bl
s Hex 2.Input Positive-NOR ‘805 e [a 3
Non-inverting ‘757 A Hex 2-nput Positive-AND '808 O
Octal Butfers/Drivers 760 a TR PoseOR I YT
Inverting Octal ‘756 A CQuad 2-Input Positive-NOR RECI IO
Buffers/Drivers 763 A ; 7 2
3 Dual 4-Input Positive-NAND 140 .
Inverting and Non-Inverting
‘762 A
Octal Buffers/Drivers
Non-Inverting Quad Transceivers 758 A ®Denotes available 1chnology.
Inverting Quad Transceivers ‘758 A ADeanotes planned new products.
Denotes very low power.
A Denotes A" suffix version available in the technology indicated.
2zt INS’I"RUMENTS
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FUNCTIONAL INDEX

BUFFERS, DRIVERS, TRANSCEIVERS, AND CLOCK GENERATORS

BUFFERS, CLOCK/MEMORY DRIVERS OCTAL BI/TRI-DIRECTIONAL BUS TRANSCEIVERS
TECHNOLOGY TYPE TECHNOLOGY
§TD oF
DESCRIPTION TYPE ALs [as [ W | s | 5 | voLumE DESCRIPTION Tvee [aLs | As| 1S | voLume
T ouTPUT
Hex 2-input Positive-NAND ‘804 e | A A | A 3
3 State 1245
Hex 2-input Positive-NOR "805 e | A . 2
Hex 2-Input Positive-AND ‘808 e | A o6 1 A . 3
Hex 2-Input Positive-OR ‘832 o | A a . 2
Hex Inverter 1004 " | o A | A a
Low 35t 623
‘34 A |® . 2
Hex Buffer 12 mA/24 mA/48 mA/GA mA Power
1034 o | x| . 3
Sink. True Outputs 0C, 35tate | '638
i 0 s |® 2 . 2
Quad 2-Input Positive-NAND A A . 3
3 3Sute ‘852
“1000 Ale . 2
. ° 2 a 3 3
‘28 = 0C. 350t [ ‘654 = 5
Quad 2-input Positive-NOR
= g2 e 1002 A T oc 621 | A
L
1036 . o “ | soue |1623]| & .
Quad 2-Input Positive-AND 1008 A e e |"oc. 35w | 1839 | &
Quad 2-Input Positive-OR ‘1032 A ] 3 A .
7 3-State ‘620
| Triple 3-Input Positive-NAND | "1010 A . 2
[ Tripie 3-Input Positive-AND 1011 A o S S 3
Triple 4-Input AND-NAND '800 A . 2
Triple 4-Input OR-NOR ‘802 A 12 mA/24 mA/4S mA/B4 mA Low A . 3
oC. 3Sute | ‘638
40 . e| o |® 2 Sink, Inverting Dutputs Power . 2
Dual &-Input Positive-NAND A 1 s g5t =t ° i
‘1020 A 3.5tste 5 5
Line Dtiver/Memory Driver i 3
43k oot ‘436 . oc, 35w | 653
with Series Damping Resistar 2 . 7
Line Oriver/Memory Driver ‘237 O aGme | 1620 | A
Very Low
oc 1622 | A
Power 3
0C. 35wt | 1638 | A
BI/TRI-DIRECTIONAL BUS TRANSCEIVERS AND DRIVERS —Tite
c ‘841
TYPE TECHNOLOGY Low @ £ . 2
OF 12 mAJ24 mA/48 mA/B4 mA P A - 3
DESCRIPTION TvPe |ALs | as|Ls | S | vOLUME a5 el pal 3.State 645
OUTPUT Sink, True Outputs . 2
Quad with Bit Direction 3-State | 446 . Very Low oC 1641 | &
Controls. 3-State | ‘449 . Power Isae | '16as| A 3
oc ‘440 o = 40 A .
i 3
oc | ‘a4t . oW b . 2
3-State | ‘442 (] 2 12 mA/24 mA/4E mA/Gd mA | Pawer A . 3
i oc ‘642
CoecibeEten T5ute | 443 O Sink, Inverting Dutputs .| 2
3-State | ‘444 0 Vary Low 3-State 1840 | A
ocC ‘A48 - Power oc ‘1642 | A a
| a8 with Storage 3-Stata_| '226 ° Al .
LState 643
| Controlier and Bus Driver for BOBDA Systems | *428 . 4 Low . 2
12 mAIZ4 mA/48 mA/EL mA
Power A . 3
Sink, True and oc “Bas ~ 2
I e ]
OCTAL BUS TRANSCEIVERS/MOS DRIVERS e Verylow | 35w | 1643 &
P oc 16ak | A 3
TECHNOLOGY R e
sTD Reg d with Multh 3 Stat ‘B46
DESCRIPTION TYPE ats|as|is [ s | vorume pssred it MO ikl [l
TTL 12 mA/24 mA/AB mA/B4 mA 7 3
‘2620 A True Outputs oc ‘647
Inverting Outputs, 3-State - 2
*2640 A 3 il =
Trise Outputs, 3-Stata 2823 A Registered with Multiplexed 3 State ‘648 = =
‘2645 A 12 mA/24 mA/48 mAIGS mA 3
Iy
Inverting Outputs oc 649
. 2
817 Y
Universal Transceiver/
3.5tate ‘852 A 3
Port Controllers.
856 A

®Denotes available technology.
ADenotes planned new products.
A Denates A"’ sulfix version available in the technology indicated.
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FUNCTIONAL INDEX

DUAL AND SINGLE FLIP-FLOPS QUAD AND HEX FLIP-FLOPS
TECHNOLOGY TECHNOLOGY
S§TD N Ti
DESCRIPTION TYPE | 11| ALS |AS[H| L[LS| 5/ VOLUME DESCRIPTION 2': OF | outpurs | Tvee f,:: ALS [as | 1S | § | vOLUME
s
‘73 A T D e |e 2
‘18 A & Q 3 o | e 3
78 A “378 ®
‘103 D 4 D Type EEL . 2
106 . o 0 e [0
07 A 4 Q.a 175 == =
Dual J-K Edge Triggered 108 . 379 ®
0 A 276 [ @
‘109 2
= . 3 JK 4 Q TEi e 2
‘12 il =
A A 3 OCTAL. 9-8IT, AND 10-BIT D-TYPE FLIP.FLOPS.
Ale 2
13 i T 3 <k . TECHNOLOGY
. OF
s Ale 2 DESCRIPTION 5 output | Tvee | 370 [ais|as[is | s VOLUME
114 BITS TTL
A A 3 = &
‘70 | ® s Oetot | FState | 1374 =ilie 3
Single J-K Edge:Triggered | 101 . fLe e ELE T R
702 ry 3-State - 3
3| e L] JiL) 2-State | "273 = = 3
76 | e .
Dual Pulse-Triggered 8 AT True Data with Cleat| Octal 3:State | "575 o | e
07 | ® 3 State :B” e | e 3
o e 2 3-State | ‘878 o | e
7z = o e True with Enable Octal 2-State | "377 ° 2
Single Pulse-Triggered T 3-State | '534 NI
705 . Invaiting Octal :-:nm ;:: : =
tate '
Dual J-K with
ML whiDala ‘an | e 3State | 677 DD
Lockout Inverting with Clear | Octal -
Single JX with Data S I 21 3
ki 10 | e Inverting with Preset| Octal 3-State | ‘876 . .
out
ry o] IS i ) True. Octal 3-State | '825 A
Dual D-Type ‘74 - S 3 Inverting Ogctal 3-State | ‘826 A
True 9-Bit | 3-State | '823 A
Inverting 9-Ba 3-State | 'B24 A
True 10-Bit 3-State | ‘B21 o
Inverting 10-8it 3:State | "822 -

®Denotes avallable tchnelogy.
‘Denoles planned new products.
A Denotes *“A** suffix version available in the technology indicated.
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FUNCTIONAL INDEX

LATCHES AND MULTIVIBRATORS

QUAD LATCHES OCTAL, 9-BIT. AND 10-BIT LATCHES
TECHNOLOGY TECHNOLOGY
STD X
DESCRIPTION OUTPUT | TYPE ALS | AS| L [LS| VOLUME DESCRIPTION Lk OUTPUT | TYPE S ALS| AS| LS | 5 | VOLUME
TTL BITS T
e 2-5tate ‘75 | @ oo = s
e 2 Ste 77| ® o e 208, 2
Transpa - 2 3-5tate e
2:5tate 375 o Transparent Octal ‘373 o e
SR 2-State 279 | ® A 3
3-State | ‘573 o | e
RETRIGGERABLE MONOSTABLE MULTIVIBRATORS Dual &-8it e D 2
T Octal 2:State | 116 | ®
TECHNOLOGY 5y 3:State | '873 . 0
. U L
DESCRIPTION tvee | 370 aus [ as [ 1s | o | vowume Hormas ctad =
TIL Inverting Transparent| Octal 3.State | ‘563 .
22 | ® e |o 3-State | ‘580 sl 3
Single ‘130 | e Dual 4:Bit
K " L .
22 0 2 e Transperant] o sl a2
123 | e o e 3-State | "604 .
Dual
"423 . " v oc 605 0
-l
iz ! [Isute | 606 . 2
oc ‘607 L
" Ll .
A : E 2
ddressable Octal 2.State | "259 A 3
Multi-Moda Butlered | Octal | 3:State | "412 ° 2
True Octal 3:State | 'BAS A | A
Inverting Octal 3-State | 'B4G A | A x
True 9-Bit 3-State | "843 A | A 3 )
Inverting 9-Bit 3-State | '844 A | A -U
True 10-8it | 3-State | ‘841 A | A c
Inverting 10-8it 3:State | ‘842 A | A —
—
MONOSTABLE MULTIVIBRATORS WITH SCHMITT-TRIGGER INPUTS [1+]
TECHNOLOGY g
STD —
DESCRIPTION TYPE| 1 | ALS| AS| LS |5 | VOLUME grar]
Single 21| e 5 (5]
Doal 221 . . g
|15
®Denotes available technology.
ADenotes planned new products.
A Denotes ““A'" suffix version available in the technology indicated.
2-7
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FUNCTIONAL INDEX

REGISTERS AND PROGRAMMABLE LOGIC ARRAYS

SHIFT REGISTERS

REGISTER FILES

NO. MODES TECHNOLOGY TECHNOLOGY
DESCRIPTION OF = 218 tvee | sT0 STD VOLUME
g3 asfas |t || s | vowme DESCRIPTION ouTi TYPE aLs | As | Ls
ers [#|4|S|2 ™ ] Lge| [
Sign Protected x| [x]x | 322 A 8 Words = 2 Bits 3State | 172 | e
x|x[x[x [ 9a] = 2 cC _[170] e .
L 4 Words x 4 Bits e 2
Parailel-In, .| 3-State | ‘670 -
x[x|x|x | ‘200
e 2l : Dual 16 Words 4 B Sl LS = 3
u it
. 2 S 3State | '87) Iy
x|x|x|x | 223
. | a 3
. Ale| 2 OTHER REGISTERS
4 XIx|x|x 194 3
s TECHNOLOGY
FR sTD VOLUME
XX (x
Parates Out. i L n ] DESCRIPTION Tvee | |as|asfi|is|s
Aegatered
. 2 ‘98 .
Outputs ] B ey ) Quadruple Multip e = =
¥ h
B x X |x 89 . with Storage 3983 s 2
L] x X ‘96 - -
8-Bit Universal Shift e |e
A e| 8 2 ‘299
x x ‘95 x 3 Registers * | A 3
Quadruple Bus-Buffer
Paratiel in x| [x 56 [ 173 . A
Paratiel O X X |x 178 . 2 Bealstars 2
e Octal Storage Registar 396 °
& x X |x 176 .
. A |e| 2
x| |x 195 < 3 PROGRAMMABLE LOGIC ARRAYS
x X 295 8 2 OUTPUT! TYPE Ll
o oN wPuTS L] 0 OF | yorume
A 2 NO. TYPE NO PINS
x X ‘395
A 3 B Actree Low PAL16LE
16 x X |x 673 - 8 PALVERE
Serishin : ~T= 2 1 — . e 2
Paraliel Out X 164 | 6 | Regstam
A 3 4 PALIBRA
16 x X |x 674 - 2 g Active Low PALRIOLE
] . A B PaLRIOA|
ok | x i oo
Paraliel In x| w1es A 1 19 Rogistored [— hesmarsd | ratarss 4
ihilrendid 2 i [ A 2 & . "PALR19RE
X X |x A A, 4
: a 3 EcedOR Attava B | Actve low | PALTIOLB
Senalin B x 91 A - . B PALTI16RS
2 19 Latched 24
Senal Out 4 X x B4 - 13 Registered PALT19AS
= 4 PALT18A4
SHIFT REGISTERS WITH LATCHES 8 | Actvelow | PALZOE
PALZORE
NO. TECHNOLOGY 20 —:. L3 |
guteted
DESCRIPTION OF | OUTPUTS | TYPE VOLUME —
£ECR iivs ALS| AS | LS - 4 PAL20R4
oid-Programmabi PLEIS
Parallel-In, Paraliel-Out ;] 3State_| 671 . :: ‘Jz’”ﬁ"" "’: 1 s 2 Z':“’ |
x 6 Logic Ar
with Output Latches 3State_| 672 . L soatalll
16 2-State ‘673 .
Serial-in, Parallel-Out Butfared | '594 .
with Output Latches 8 3-State 595 .
oC 536 0 )
oc 595 .
Paraliel-in, Serial-Out, 2 2-State 597 .
with Input Latches 3-State 589 .
Parallel VO Ports with
Input Latches, Multiplexed L] 3 State 598 L]
Serial Inputs
SIGN-PROTECTED REGISTERS
NO. |_MODES TECHNOLOGY
DESCRIPTION of [T Tala|rvee ALs| as | 1s | VOLUME
mrs |4j#(9) 2
Sign-Pratected Registor ] X X|X |'3z22 A 2

® Denotes available technology.

ADenotes planned new products

A Denotes “'A*" suffix version available in the technology mdncatm.
B Denotes "B suffix version lable in the tech
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FUNCTIONAL INDEX

COUNTERS
SYNCHRONOUS COUNTERS — POSITIVE-EDGE TRIGGERED ASYNCHRONOUS COUNTERS (RIPPLE CLOCK) — NEGATIVE-EDGE TRIGGERED
TECHNOLOGY
DESCRIPTION PARALLEL (oo 57D TR VOLUME DESCRIPTION PARALLEL | oo 570 VOLUME
LOAD ALS|AS| L| LS| S LOAD ALS|AS| L |LS |8
TIL T
. A 2 Set-10-9 ‘90 A ol e
Sync 160 0 | 3 88 -
. Ale 2 Decade Yes 176 | ®
Sync *162 -
e Al A = Yes 196 o o | e
Sync 560 A Sert08 | 290| .
Sync 668 ° None ‘93| A e =
Sync ‘690 ° ‘69 ° L
Syne_ [ 692 . 2 480t Binary Yes | 77| <
F b B|e Yes 1197 . e |e
iz jos Al A 3 None '293| e .
7 ° 0 Fl Divide-by-12 Nooe 92| A °
Asvne 1£0 o 3 None ‘390 | e o
Dual Decade
Decade Up/Down o 102 . °| o 2 Set-to-9 | ‘430| e .
0y Dual 4-Bit Binary Nane 393 . .
Sync ‘568 A 3
Sync '696 0 8-BIT BINARY COUNTERS WITH REGISTERS
nc '638 °
Decade Aate 1 ::yn: 2 W3 FECHNALOGY 2
Multipler, m Setao9 ‘167 - DESCRIPTION OF TYPE as| as |is VOLUME
OUTPUT
Sync ‘181 f—= A Paraliel Register 3.5tate | 590 °
- AR A i g Outputs oc | 5o ol . ¢
Sync ‘183 T T Parallel Register Inputs 2-State. | "592 . q,
4-Bit Binary s = - 3 Paraliel 10 3-5tate | '593 . -
Sieia|iees O FREQUENCY DIVIDERS. RATE MULTIPLIERS =
Sync ‘691 °
Sync__ | 693 0 = TECHNOLOGY =
Sync 169 < B|e DESCRIPTION TYPE STD elneiE VOLUME :
4 3 TIL
. . 2 50-10-1 Frequency Divider ‘56 ) O
Asyne | 191 —
TR Bloacy O 3 60-10-1 Frequency Divider ‘57 ° 5 =
i s |l S | ® 2 60-Bit Binary Rate Multiplier, ‘97 . Q
" Gecada Aate Multipher, 67 | e c
Sync ‘569 A = ’ =3
Sync ‘697 ° [N
Sync '699 °
[s-mr Binary =ik | e 2
Rate Multipler, N2
] B.8it Un/Down |Async Cir [ 867 O 7
| Sync CLR [ 'BE3 D
® Denotes available technology.
Apenotes planned new products.
A Denotes A’ suffix version available in the technology indicated.
8 Denotes “'B'* suffix version available in the technology indicated.
INSTROGENTS “3
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FUNCTIONAL INDEX

DECODERS, ENCODERS, DATA SELECTORS/MULTIPLEXERS AND SHIFTERS

DATA SELECTORS/MULTIPLEXERS

DECODERS/DEMULTIPLEXERS

TYPE TECHNOLOGY TYPE TECHNOLOGY
DESCRIPTION OF |TYPE| STD VOLUME DESCRIPTION OF TYPE| STD VOLUME
ALS | A: Ls |s
OUTPUT m $ (L ot aar T |As|As| L (LS |
2-State |"150 | ® 2 = 3-State |'154] @ .
e 3Stte | 250 a w oc_ [1s9] »
3Sute | '850 A 3 4-To-10 BCD To-Decimal | 2-State 42| A o e
3State | 851 A 4-To10 Excess 3-To i 2
Dual 8.-To-1 3-State 351 | @ 3 Dedtmal 2.State 43| A .
A e e 4.To-10 Excess 3-Gray
2-State  |'151 b ‘44| A .
o [ 3 To Decimat 23t
2State |52 A ® 31 .
- oile 2 3.To B with Address.. = : 3
8Tot IState | 251 P B 3 Latches 2:State  [1137 = 7
3-State | 354 . o | a 3
2:5ate | '355 3 3108 2-Srate 138 P[5 2
3:State | ‘356 ° 2 3:State  |'538 A
oc *357 . ; A |® B
e = . ale |e 2-State 139 xilis
-State 4
e | a D21 25w 155 ® A 2
e |e 2 g
Isue |'253 — 5 5 0o jussEe s
DudldTo - : Dual 1.To.4 Decoders 3Sute |'538 a | 3
2-Stute |*352
aE|te 3 CODE CONVERTERS
D 2
3:5tate | 353 ==11E = TECHNOLOGY |
3.State | ‘604 r DESCRIPTION TYPE STD 8 VOLUME
oc ‘805 ° TIL
Octal 2-To-1 with Storage R Py ~ 2 6:Lina BCD 1o 6:Line Binary, Or 4-Line to 4-Line o .
oc 807 > BCO 9'4/BCO 10's Converters . 2
Z5iaie 0158 o 6:Bit-Binary to 6-Bit BCD Converters 185 A
Py Fy 2 BCD-10-Binary Converters faBa A 1
- '298 7 :
Guad 2:To:1 with Storage 2-State r 3 Binaty to-BCD Converters 485 A
2-State | '398 . i
T5um |58 = 2 PRIORITY ENCODERS/REGISTERS
L] Ll
el B bl TECHNOLOGY
| 3 DESCRIPTION TYPE | 5TD VOLUME
ALS Ls
DD 2 TTL
2.5mte |'158
®|e 3 Full BCD ‘147 | e .
Quad 2-To-1 =5 = -
351010 257 Cascadable Octal 148 . - 2
] S0 3 Cascodable Octal with 3-State Outputs ‘348 .
I5me | 258 BEjie 2 4-Bit Cascadable with Registers 278 | ®
. .
1 al 3
6:10-1 Universal 3:State 857 ol SHIFTERS
Multiplexer
TECHNOLOGY
VOLUME
DESCRIPTION OUTRUTS | TYPE | pBTD Ao T e
T
4 Bit Shiftor 3Sute | 350 e 7S
Paraliel 16-Bit
Multi Mode 3-Swe |‘897 A 4
Barrel Shifter
® Denotes available technology.
Apenotes planned new products.
A Denotes “'A* suffix version available in the technology indicated.
B Denotes "'B’" suffix version available in the technology indicated.
2:10 Texas
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FUNCTIONAL INDEX

DISPLAY DECODERS/DRIVERS, MEMORY/MICROPROCESSOR CONTROLLERS,
AND VOLTAGE-CONTROLLED OSCILLATORS

‘OPEN-COLLECTOR DISPLAY DECODERS /DRIVERS

MEMORY/MICROPROCESSOR CONTROLLERS

OFF-STATE TECHNOLOGY B S TECHNOLOGY [, /e
DESCRIPTION ouTPUT [TYPE ISTD [ | o | | g [VOLUME ALS [AS |LS |8
VOLTAGE TTL System Controllers For BOBOA 1428 °
30V a5 | e System Controller, Universal 482 ° 4
60V 141 | e System Controliers, Universal *B90 A
BCUilo-Deceu v |45 | ® . Tor For ‘880, '889) 891 a
7V ‘445 ° ] Transpatent, | 4K, 16K "600 A
30V 46 | A ° nh;m: Burst Modes | 64K ‘601 A
15 v 47 | A s o gl Cycie Steal. | 4K, 16K 602 A
55V 8| . . S iontoNect Burst Modes | 64K "603 A
55V 43 | e L Memory Cycle Controller 608 . 2
0V 246 | ® 3-State ‘612 L
et
BCD-To-Seven Segment Ty T = Memory Mappers o T .
v 347 . Mamory Mappers 3-State 610 .
7V ‘447 ® With OQutput Latches oC ‘611 .
S5V |24 | e . Multi:Moda Latches (BOBDA Applications) ‘312 .
55V 249 | °
CLOCK GENERATOR CIRCUITS
H
OPEN COLLECTOR DISPLAY DECODERS/DRIVERS WITH COUNTERS/LATCH TECHNGLOGY 2
TECHNOLOGY DESCRIPTION TYPE | 5TD VOLUME
A
DESCRIPTION Tvpe [sTO [ T o | voLume 1L | ALs{As [is | s
. TTL Quadruple Complementary-Output T G
BCD Countet/d Bit Latch/BCD To Decimal 142 S Logic Elements x
Decoder/Drver Dual Pulse Synchronizers/Drivers. ‘120 . 0
BCD Countend B = | 320 . - ©
Latch/BCD-To-Seven-Segment ore ” . Crystal Controlled Oscillators 321 - :
Decoder/Lad Driver Digital Phase-Lock Loop 297 . o=
BCD Counter/d-Bit Programmable Frequency ‘292 b ——
Latch/BCD-To-Seven Segment 144 ° Dividers/Digital Timers 294 L4 m
Decoder/Lamg Driver Triple 4 Input AND/NAND Drivers ‘800 A 1 :
Triple 4-Input ORINOR Drivers "802 A .9
VOLTAGE-CONTROLLED OSCILLATORS Dual VCO 124 0 2 -t
DESCRIPTION TECHNOLOGY g
No. |COMPL| . 0, |RANGE [ | t;ax TYPE Lol s VOLUME I-E
veo's | Zour INPUT | %! | MHx
Sngit Yes Yes Yes | No | 20 |'624 ®
Single Yes Yes Yes | Yes | 20 |‘s28 .
Dual Na Yes Yes | No | 80 [124 ° :
Dual Yes Yes No | No | 20 [‘'626 ®
Dual No No No | No | 20 |'s27 °
Dual No Yes Yes | No | 20 |'B29 °
RESULTANT DISPLAYS USING '46A, ‘47A, '48, '49, ‘L46, 'L47, ‘LS47, 'LS48, 'L549, 'LS§347
(3] Il I ) ) e e f M N (I
L) || =), ==y = = [E=
o 1 2 5 ] 7 8 9 100 415 12 13 14
RESULTANT DISPLAYS USING ‘246, ‘247, ‘248, '249, 'LS247, 'LS248, ‘LS249, ‘'LS447
== =l = [ (1= (] (1= | ] e ) 1
E ] ==l (=0 [ ) ) | =
] 1 2 3 4 5 6 7 8 9 10 91 12 14
RESULTANT DISPLAYS USING 143, 144
(i [} [ | ) [ 1 | ]
) (P e ) 1| e 0 | = W—_if _
] 1 2 3 4 5 6 7 8 9
® Denotes available technology
4ADenotes planned new products.
A Denotes A" suffix version available in the technology indicated.
INSTTRU%S&NTS Sl
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FUNCTIONAL INDEX

ARITHMETIC CIRCUITS, ERROR DETECTION CIRCUITS, AND PROCESSOR ELEMENTS

4-BIT COMPARATORS PARALLEL BINARY ADDERS
DESCRIPTION TECHNOLOGY TECHNOLOGY |
ouTPY ST DESCRIPTION TYPE | STD VOoLUM|
P afpaafpea|oureur [ OUTPVT [TYPEISTO ol a0 s |8 | YOUUME aLs [as | n[cs [s [VOUME
ENABLE m TTL
Yes | Yer | no [ 25ume [ ves ‘85 | e BERD 2 1.8t Gated ‘80 .
2-Bit ‘82 .
8:-BIT COMPARATORS Ay ‘83 A A 2
DESCRPTION TECHOLOGY ‘283 ° e o]
v fo ot Dual 1-81 Carry-Save 183 o] |
Weuts  |P 0 |FTG(Pea|Pa0 fOUTRUT | ALs |as s 3
5 5 = = = = ACCUMULATORS. ARITHMETIC LOGIC UNITS.
0o e Mo Mo | OC e 1018 LOOK-AHEAD CARRY GENERATORS
kD No Yes No No 2 Suate Yes 520 - 3
Pom No | Yes | Na | No oc Yes 522 - TECHNOLOGY
Yes | No | Yes | No 2 5tue Na €82 . DESCRIPTION TYPE | STD VOLUME
2 Als|as|Ls | S
Yes | No | Yes | Mo oc No 583 . TTL
EEORLIRE |ENIR | LHOW | S AT ESIRE K 3 4-8it Parallel Binary Accumulators fa 2
No | Yes | No | No 2 State Yes ‘521 - ‘681 . 2
Yes No Yes No 2 State No ‘684 . 181 i . .
Yes | No | ves | Wo oc No ‘685 . 4 4Bt Arithmetic Lagic Unis A 3
ves | No | ves | no | 2State Yes ‘686 . + A
Standard Function Generators a8t 2
ves | No | ves [ No oc Yes 687 . .
“ 2 e . 3 ‘BA1 A 3
o 2 sl s Sthe 4 Lo . 2 4.Bit Arithmetic Logic Unit
as2 . 2
. 3 with Ripple Carry
- to | Yes | No | Mo oc Yes 689 = : | B . 3
c TP [ (] I I o Y o3 % Look-Ahead Carry | 16-Bat A 3
3 » o 0 A =2 b 2 . Generators '282 A
0 s Yes | Wo | Yes | ves | Larches Yes 866 . S2B0 i s =
- P and Q Quad Serial Adder/Subtracio 385 L 2
3 4-Bit Shice Elements 481 L
o ADDRESS COMPARATORS 888 A 4
= 8.Bit Shice Elements. ES =~
OUTPUT | LATCHED TECHNOLOGY
Q DESCRIPTION TYPE VOLUME
=~ ENABLE | OUTPUT ALS | AS
Yos ‘677 ° MULTIPLIERS
—g 16.8it to 4-Bit
= Yes ‘678 A 3 ECHNOLOGY T
o Yes ‘679 ° DESCRIPTION TYPE | 5TD VOLUME
12.8it 10 4 Bit
o it 1o 4. B Ves 580 | A 7L |ALs |As s | s
X 2-Bit-by-4-Bit Parallel Binery Multipliers ‘261 -
PARITY GENERATORS/CHECKERS, 274 -
ERROR DETECTION AND CORRECTION CIRCUITS 4 Bit-by-4:Bit Parallel Binary Multiphers 284| ®
NO TECHNOLOGY 1285180 d
DESCRIPTION oF |Tvee [0 VOLUME 25.MHz 6-8:t Binary Rate Multighers a7 ®
ALS|AS |LS | S 25 MHz Decade Rate Multiphers 167| o
BITS T -
EE BB x 1-Ba 2's Complement Multiphers | '384 °
Dad/Evan Paity e a3lis 2 16-Bit Parallel Multipher 1618 A | |
Generators/Checkers 2 22 A 3
5 | 288 i 3 OTHER ARITHMETIC OPERATORS
J-State 8 ‘636 . TECHNOLOGY
oc 8 1637 . DESCRIPTION TYPE [STD VOLUME
3Stte | 16 | 630 . 2 il A8 A e 8
Pataliel Error =
5 oc 16| ‘631 . Quad 2-input Exclusive-OR . o [ Ale 2
ICorrection 5 88
Civtuits J5wme | 32 | 632 | e Gates with Totem-Pole Iy a
oC 32 | 633 | A 3 Outputs ‘386 A
3-State | 32 ‘634 | A Quad 2-Input Exclusive-OR
oc 32 | 635 | A Gates with Open-Collecior 136 | e .
Outputs
FUSE-PROGRAMMABLE COMPARATORS Qusd 20nput EXclusive 2
‘266 .
TECHNOLOGY NOR Gates
DESCRIPTION Tvee [sTD VOLUME Ouad Exclusive OR/NOR 138 .
T ALS |AS |LS | § Gates
16-Bit identity Comparator ‘526 A 4-8it True/Complement. a7 o
12.8it identity Comparator ‘528 A 3 il
8-Bit Identity Comparator =
and 4Bt Compaiator 527 & BIPOLAR BIT-SLICE PROCESSOR ELEMENTS
CASCADABLE TECHNOLOGY
DESCRIPTION T0 TYPE VOLUME
ALS | AS |LS | S
N-BITS
. 4-Bit Slice ¥ “481 oo
®Denotes available tchnology. - v:: 888 7 4
ADenotes planned new products. BBit-Slice. e 889 =
A Denotes ""A'’ suffix version available in the technology indicated.
8 ]NSTTQUMENTS
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FUNCTIONAL INDEX

MEMORIES
USER PROGRAMMABLE READ-ONLY MEMORIES (PROM's)
STANDARD PROM's READ-ONLY MEMORIES (ROM's)
DESCRIPTION TYPE ORGANIZATION TYPE  |voume THpe JECHNOLOGY
ouTPUT vescreTion  [organzation [ oF | vee [sto] T T Tlvolume
\ox.n Amays | A_TBP2BS185 2048W » 88 3 5ute ST e
TBP2B5166 2048W = 88 3 State 1024 Bt Arrays 256 » 4 oc ‘187 L] 7
TBP24581 2048W = 4B 3-State 256 Bit Arrays 32«8 oC ‘88 A
TBP2ASAB1 2048W = 4B oc
BK-Bit Arrays THP2B5B6A 1023W = 88 I 5t
TBP2BSAB6A 1024W = 88 oc RANDOM-ACCESS READ WRITE MEMORIES (RAM's)
A 18P28585A 102aW - 88 I 5t
TBP28542 512W = BB 3-State TYPE TECHNOLOGY
TBP28SA42 512W « 88 oc 4 DESCRIPTION ORGANIZATION OF TYPE | STD as|aslis s VOLUME
A TBP2BS545 512W ~ 88 3:State ouUTPUT TTL
KB Arrays TBP28546 512W « 88 3 510t 3 Sute | 200 .
TBP285A45 512W - 88 oc ooy i) o | 301 .
TBP24541 1024W_- 48 350t oc_| B9 | =
TBP245A41 1024W » 48 0C 3 te | 189 A |8 s
TBP24510 256W x 48 3.State B4 it Arrays 16 « 4 3 Stte | 219 A
KBl Arrays
TOPZASAI0 256W - a8 oc oc | 289 [
e TBP185030 32W - 88 It oc | aie A 2
TBP185A030 32w - 88 oc 16 81 MapiePart )
iy 8.2 Asute | 172 o
0oc 170 - Z
LOW-POWER PROM's il e 35uie | 870 . >
etk 184 3 Slata e S 3 '8
DESCRIPTION TYPE ORGANIZATION TYPE  lvoLume EatEn REL = =
OUTPUT =
1681 Avays | _A_TEP28LIES 2048w » 88 35t FIRST-IN FIRST.OUT MEMORIES (FIFO'S) iy
A TBP28BL166 204BW = BB 3 State == TECRNOLOGY m
BK-Bit Arrays ATFRCIBLYES jozaisTen SASA DESCRIPTION oF TYPE VOLUME :
TBR2BLB6A 1024W » 88 3 State e as | as s [us o
TBPZBLA2 512W ~ 88 3 State 4 = - o
KBt Arrays A TBPZBLAS 512w » 88 3 State il I J -t
TBPZBLAB 512w « 88 3State f::: ::: . 3 g
oy TBP28L22 256W = 88 3State A richiBnous 16 4 L 2
| TeP28LA2Z 256W_x BB ac =
oc 228 - m
® Denotes available technology.
A Denotes planned new products.
A Denotes A" suffix version available in the technology indicated.
INSTTI;{UMENTS e
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PRODUCT GUIDE

typical performance logic symbolt pin assignments
“u IYPE EOWERSORLAY (1 & J, N PACKAGES FH, FN PACKAGES
QUADRUPLE 2 oo | 100 | B,y [ A8 av [ e [11
2.INPUT _:;::‘“‘ ’4; '“: J-i B 1B—— 2 18 | 8 3A || 2 1A |12 av
m ns
POSITIVE-NAND [~ (@) 3 1Y |10 38 ||]3 1B |13 3A
GATES o 22mVE | B 24 &1 IS (6) 5 [ 2a [11 av || & iv [1s 38
=00 i b 28 5 28 [12 4A || 5 nc |16 nc
o MBI 0. 19) ® 2v |13 48 || 6 2A |16 &Y
. A
500 29l 3ng o) >~ 8 .y [7_ono[18 vegl[ 7 ne |17 ne
SN5400 (J,FH) SN7400 (J,N) = e I
Y 18 B
SN5S4ALS00A (J,FH) SN74ALS00A (N,FN) 4A == (11) ay 70 GND |20 Vee
SNS4AS00 (J,FH) SN74AS00 (N,FN) ap—L13L |
SN54HO00 (J) SN74H00 (J,N) v ey =A_B'
SN54L00 (J) sl
SN54LS00 (J,FH) SN74LS00 (J,N,FN)
SN54S00 (4,FH) SN74500 (J,N,FN)
typical perfi ance 5 ’
01 Ypictiperiom logic symbol, 01, ‘ALS01, ‘LS01t pin assignments, 01, “ALS01, LS01
TYPE W
QUADRUPLE O ) 1a—22 & 1 J, N PACKAGES FH, FN PACKAGES
2.INPUT ‘01 10mW | 22ns @) o 1Y [Ty 5 3A Yoone SN
POSITIVE-NAND  ['ALS01[1.28 mW| 16 ns 18 = 2 1A [ 9 36 || 2z 1v [1z 3a
GATES WITH 'HO1 22mwW /| 8ns 2A N @) 3 1B |10 3Y 3 1A |13 38
OPEN-COLLECTOR [~ 50¢ 2mW | 16ns 28 6) 2Y |4 2y [ aa 4 18 |14 a3y
2 B 15
ourruTs o = oo
(9) Py = GND| 18 Vgcl|| 7 ne |17 ne
SN5401 (J,FH) SN7401 (J,N) 3B 8 2A |18 4B
SNS4ALS01 (J,FH) SN74ALS01 (N,FN) an 1 . 13) s 28 |19 av
SN54HO1 (J) SN74HO1 (J,N) 120 ‘ R 10TEGND; | 20HYEE
SNS54LS01 (J,FH) SN74LS01 (J,N,FN)
logic symbol, ‘HO1t o 5
pin assignments, ‘HO1
g =
Uy L ] J, N PACKAGES FH, FN PACKAGES
2 < v
1y — 1 1A | 8 3Y [[1 nc 11 no 1]
aatal 2 18 | & 3A || 2 1A |12 3V =
) I~ (6) 2y |3 1Y 10 38 3 .18 [1303A =
28— 4 2A 11 -4y 4 1Y 14 3B 0
Ao 5 28 |12 4A || 5 nc |15 nc
(10} I~ (8) ay |8 2¥ |13 as 6 2A |16 4Y el
3B ———] 7_GND| 14 Vgl 7 ne |17 ne Q
aa_t12) 8 28 |18 4A =
11
T o, 9 2y |19 a8 o]
a8 10 GND |20 vcc 9
positive logic: Y = AB o.
02 typical performance logic symbolT
QUADRUPLE TYPE POWER DELAY (2) =
‘02 14 mW 10 ns 1A——— 1 pin assignments
2-INPUT "ALS02 | 189 mW | B5ns 18— S0y
POSITIVE-NOR *AS02 12 mW 3m (5) J, N PACKAGES FH, FN PACKAGES
GATES 'L0Z 1.5 mW 33 ns 2A (a) TR 8 3A 1 nc |11 nc
502 | Z75mwW | 10ms ) L BT 3 || 2 v |1z 3A
‘502 29mW | 35ns A B 3 18 |10 3Y || 3 1A |13 3B
SN5402 (J,FH) SN7402 (J,N) (10) 4T2¥iR AT || T4 1 BAR S0 Y
3p 19 [ 100 5y 5 2A [12 4B || 5 nc |15 ne
SNB4ALS02 (J,FH) SN74ALS02 (N,FN) o § 28 13 av B 2v 6 aA
SNB4AS02 (J,FH) SN74AS02 (N,FN) aA N (13) 7 GND|14 Veg|| 7 ne [17 ne
SN54L02 (J) b (12) | 4y B 2A |18 4B
9 28 |19 ay
SN54LS02 (J,FH) SN74L502 (J,N,FN) P " e 10 GND |20 Ve
SN54S02 (J,FH) SN74502 (J,N,FN) R e AE
T Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection
TEXAS 3.3
INSTRUMENTS
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03

typical performance

logic symbaol

pin assignments

QUADRUPLE TYPE [POWER [DELAY | ja—{1l] & al I NPACKAGES || i, FN PACKAGES
2-INPUT ‘03 10mW| 22ns 1B (2) W A 8 3y 1 nc |11 ne
POSITIVE-NAND 'ALSO3A[1.28 mW 16 ns @) 2 18 9 3A 2 A |i125:3Y
GATES WITH 7 A ., (6) 3 1y [10 38 3 1B |13 3A
OPEN.COLLECTOR |—=23 HimiVI|E6ins 3§ 5] 2Y [22a |11 avy [[ 2 v |12 38
QUIEUTE e T S i dtal bl e
503 ; = 8
503 [12.6mwW | 16ns 25 10 N e BT o
SN5403 {J,FH) SN7403 (J,N) (2) 5 28 |16 @A
SNS4ALS03A (JFH)  SN74ALSO3A (NFN) A= | LLl] 9 2v [1s a8
SN54L03 (J) 3 | 4% 10_GND |20 Vcc
SN54L503 (J,FH) SN74LS03 (J,N,FN) 54 5 —
SN54503 (J,FH) SN74503 (J,N,FN) pesilvallosleAVee AR
04 typical performance logic symbolT pin assignments
HEX TYPE POWER | DELAY |, 1) | 1 2 4y J. N PACKAGES FH, FN PACKAGES
INVERTERS ‘04 10 mW 10 ns (3) 4) 1 1A 8 4Y L
x 24 2y 2 1Y 9 4A 2 1A 12 &y
ALS04A 1.27 mW 35 ns A (5) (6) ay [3 2A |10 & 33y 13 A
AS04 7.4 mW 3ns (9) (8) % 2Y |11 5A || 4 2A |14 5Y
'HO4 22 mW 6 ns AL 4Y [ 3a [z _ov § nc |15 nc
'L04 1 mw 33 ns sa—A ] N 10} o [6 oy [13 ©6A [[ 6 2v |18 BA
7 GND |14 V 7 7
LS04 2mW | 95ns |6a—13L a2l ey e e sy
501 LE: )L 3ns positive logic: Y =A 12 2:[) ;2 5"4{
SN5404 (J,FH) SN7404 (J,N) =
SNS4ALS04A (J,FH) SN74ALS04A (N,FN)
SN54AS04 (J,FH) SN74AS504 (N,FN)
SN54H04 (J) SN74H04 (J,N)
SN54L04 (J)
SN54LS04 (J,FH) SN74L504 (J,N,FN)
SN54504 (J,FH) SN74504 (J,N,FN)
u 5 typical performance logic symbolt pin assignments
(1) (2)
HEX INVERTERS |5 | tomw | sems TR ! PR R | B 7 AGESJ
n
WITH OPEN- ALSOSA| 1270w | tasm | 2A——— P TR ER T E
COLLECTOR HOS 22 mW 8ns 3A (5) (6) v 325 o5 3w 15 @A |
OUTPUTS SELOS ZroM L 9l (8) 4 2v |11 5A || 4 2A [1&a &5 |
‘505 17.5 mW 5 ne 4A—— 4y
11 10 5 3A |12 6Y 5 nc 15 _nc |
54— 5Y 6 3Y 13 BA 6 2Y 16 5A |
(13) (12) 7 GND |14 Veell 7 ne 17 e |
64 6y 8 3A [18_6Y |
SN5405 (J,FH) SN7405 (J,N) pasitive logic: ¥ = A “5)' é:o%;: 5“ fl
SNB4ALSO5A (J,FH)  SN74ALSOSA (N,FN) =
SN54HOD5 (J) SN74H05 (J,N)
SN54LS05 (J,FH) SN74LS05 (J,N,FN)
SN54505 (J,FH) SN74S05 (J,N,FN)

1 Pin numbers shown on logic symbals are for J and N packages only.

nc — no internal connection.

Texas
INSTRUMENTS
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PRODUCT GUIDE

uﬁ logic symbolT pin assignmaents
HEX INVERTER BUFFER/DRIVERS 1a—L B op—2L1v [ nrackaces FH PACKAGE
WITH OPEN-COLLECTOR HIGH- 2A (3) (4) oy |1 1A B8 4Y 1 nc 11 nc
VOLTAGE OUTPUTS (5) ) 2 1Y 8 4A 2 1A [12 &Y
ical performance 3A 3y [3 2za |10 5Y [[3 v |13 @A
typica Juman 4A 9) . (8] ay |4 2 |11 5A 4 2A [14 S5Y
HIGH- Low- [ oo | TYPICAL an o) 5 3A |12 6Y [| 5 n |16 mnc
TYPE LEVEL LEVEL SR POWER | 5A | §Y |6 3y |13 6A 6 2Y |16 SA
OUTPUT | OUTPUT |~ o PER | ga_013) P ti2liy A [imeol] gemven | [E7mnasl il i
VOLTAGE | CURRENT GATE LTI Y (AL TS
P s - 9 3y 19 6A
SN54 30V 30 mA 126ns | 26mW | positive logic: Y = A
SN74! 30v 4omA | 1250 | 26mwW 10ROl apRec
SN5406 (J,FH) SN7406 (J,N)
07 logic symbolt pin assignments
HEX BUFFERS/DRIVERS WITH OPEN- ln-ﬁ--- ] O 2) 1Y J. N PACKAGES FH PACKAGE
COLLECTOR HIGH-VOLTAGE OUTPUTS 24 (3) (a) 2y 1 1A B ay 1 nc 11 ne
typical f (5) %) 2 1Y 9 4A 2 A 12 4y
ypical performance 3a—15)_| 3y [3 2A [10 &Y [[ 3 1v |13 aA
HIGH- LOW- TYPICAL| 44 (9) (8) &Y 4 2Y [11 BA a4 2A |14 &Y
i LEVEL LEVEL T;EPII.:\.:L POWER ) ol 5 3A |12 6Y [| B nc |16 nc
OUTPUT | outpuT | per | A -1 5Y ‘3 :Lo :: 3"‘ g 2Y |16 5A
VOLTAGE | CURRENT gate | sa—13) ] 02 oy Le 3 ;; :; ::v
SN54° 30V 30mA 13ns | 21mW . = S sE ek
SN74 0V 40 mA 13ns | 21mw | Positivelogic: Y =A 16 GND| 207 Veg 3
SN5407 (J,FH) SN7407 (J,N)
[+})
2
5
ey
(&)
08 logic symbolt pin assignments _g
QUADRUPLE TYPE POWER | DELAY |, 1) & o J. N PACKAGES FH, FN PACKAGES o
2-INPUT '08 19 mW 15 ns e 2) ——-1Y |1 1A 8 ay 1 nc |11 ne sy
POSITIVE-AND | "ALS08 | 2.19mW | 65ns o 2 16 | 9 3A |2 7A [12 3V AR
GATES 24 6 3 1Y [10 38 || 3 8 [13 3A
AS08 13 mW 4 ns (5) ———2Y [4 2A |11 ay 4 1y [14 38
'LS08 4.25 mW 12ns |28 (9} 5 28 |12 4A B nc 15 ne
. IA [ B _2v |13 4B || 6 2A |16 av
508 32mW | 4.75ns T |8 oy [7 om0 1s veg[[7 e 17 e
B 28 |18 4A
SN5408 (J,FH) SN7408 (J,N) 4A {12) W 9 2v¥ [19 48
SN54ALS08 (J,FH) SN74ALS08 (N,FN) p13) ————4Y 10 GND [20 vgo
4
SN54AS08 (J,FH) SN74AS08 (N,FN)
SN54LS08 (J,FH) SN74LS08 (J,N,FN) positive logic: Y = AB
SN54508 (J,FH) SN74508 (J,N,FN)
T Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection,
TEXAS 3-5
INSTRUMENTS
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09 typical performance logic n,rmt:mlf pin assignments
QUADRUPLE TYPE |[POWER [DELAY | ;1) | @ J. N PACKAGES FH. FN PACKAGES
2-INPUT ‘09 [19.4mW|185ns | . (@2 Q A S O | e
POSITIVE-AND ‘aALS09| 2.22mW| 15ns @) 2 18 9 3A 2 1A [12 3y
GATES WITH . et (6) 3 iy |10 38 || 3 8 |13 3A
o LS09 |4.25mW| 20ns (5) 2Y [4 2a [11 ay 4 1Y |[1a 38
EN-COLLECTOR 509 32mW| 6.5ns 28 5 28 |12 4A 5§ nc |15 nc
OUTPUTS 3a—t9t &l ® 2v |13 4B || 6 2A |16 av
SN5409 (J,FH) SN7409 (J,N) ‘8 (10) ———3Y |7 GND |14 veel]l 7 me 17 ne
SNB4ALS09 (J,FH) SN74ALS09 (N,FN) “2) 8 28 |18 "4A
SN54LS09 (J,FH) SN74L509 {J,N,FN) 4A ., oo IGE]
SN54509 (J,FH) SN74509 (J,N,FN) ap—120 | 1 19: GNP 20 iV Co
positive logic: Y = AB
10 typical performance logic symbolt pin assignments
TYP (1)
TRIPLE 3-INPUT Ve ONE RIS EL A 1A J, N PACKAGES FH, FN PACKAGES |
10 10 mW 10 ns (2) (12)
POSITIVE-NAND T = 18— 20 [0 A [ 8 av [[ 1 me [0 e |
GATES "ASI0 B mw ane (13) 2 1B 3 3A 2 1A [12 3y |
T TR == 1c 3 2A |10 3B 3 18 |13 3A
‘L10 tmw | 33ms 2a— T RS B P TR Pl
g o 4) (6) 5 2C 12 1Y 5 nc 15 ne
.;f,;u ,:mw e 28 S22y v 33 e [[ 6 28 |76 36
mwW Jns (5}
2 7 GND |14 Vgl 7 ne |17 ne
nt =
(10 (8)
SN5410 (J,FH) SN7410 (J,N) e ey 10 GhD120 Vec
SN54ALS10 (J,FH) SN74ALS10 (N,FN) 3c
SN54AS10 (J,FHI) SN74AS10 (N ,FN) positive logic: Y = ABC
SN54H10 (J) SN74H10 (J,N)
SN54L10 (J)
SN54LS10 (J,FH) SN74L510 (J,N,FN)
SN54510 (J,FH) SN74510 (J,N,FN)
‘“ typical performance logic symbol pin assignments
TRIPLE3INPUT |- o[ POWER °E':J‘:" 7a—Ll J. N PACKAGES FH, FN PACKAGES
BOSITIVEAND SR I i o e ) 0z [T A8 av[1 ne [0
GATES - L i 1) 2 18 8 3A 2 1A 12 3Y
H AdmW | 1 82 1c-4 3 2A |10 38 || 3 18 |13 3A
LS| 4.25 mW 12ns @ 4 28 |11 3ac || 4 2A |14 38
L8] SBEAE Rt T80t 2 | . 5 2C |12 1Y || 5 nc |16 nc
sp—td) | 8 .y [® 2v |73 ic || 6 28 |16 3C
(5) 7 _GND |14 Vegl|l 7 ne |17 ne
SNSAALSIT (J,FH) SN74ALS11 (N,FN) 2C—t91 8 _2c |18 _1v
SNE4AS11 (J,FH) SN74AS511 (N,FN) 3A—— 8 2y |19 1c
SNE4HTT () SN74H11 {4,N) ap_110! | @ . [ {10 Galn D SVER)
SN54LS11 [J,FH) SN74LS11 (J,N,FN} (11
SN54S11 (J,FHI SN74511 (J.N,FN) e
positive logic: Y = ABC
T Pin numbers shown on logic symbols are for J and N packages only,
nc — no internal connection,
TEXAS
INSTRUMENTS
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PRODUCT GUIDE

-‘2 typical performance logic symbolt pin assignments
TRIPLE 3-INPUT TYPE |POWER [DELAY | 1a—1 & J. N PACKAGES FH. FN PACKAGES
POSITIVE-NAND 12 10mwW | 22ns | 112 op12 L, [ 72 8 av [[1 e [11
GATES WITH ‘ALS12[1.27 mW [17.6 ns 13 2 18 | ® 3A || 2 A |12 av
e oI ECTOR 1c 3 2A |10 38 || 3 18 [13 3A
‘LS12 2mW | 16ns 24 (3) 4 28 |11 ac 4 2A |14 3B
OUTPUTS (4) (6) 5 2C T2ERLY, S5 nc 15 ne
SN5412 (J,FH) SN7412 (J,N) 28— S22y v 3 e [[ 6 28 75 3c
SN54ALS12 (J,FH)  SN74ALS12 (N,FN) T 7 _GND |18 Vgg|| 7 ne |17 nc
SNB4LS12 (J,FH) SN74LS12 (J,N,FN) (9) o He Ik i
3A———1 8 2y _[18 1C
a8 (10) ~.(8) 3y 10 GND |20 vee
ac (11)

positive logic: Y = ABC

13 typical performance logic symbol® pin assignments
DUAL 4-INPUT TYPE |HYSTERESIS |DELAY| 4, 1) | &0 J. N PACKAGES FH, FN PACKAGES
POSITIVENAND | 13 08V 165ns| o (@ (0 T A [ 8 2 [[1 ne |11 ne
SCHMITT ‘s13]  osv 16.5 ns @) 1v [2778 |5 2a |12 A [12 av
TRIGGERS 1c 3 nc |10 28 || 3 1B |13 2A
10 (6 4 1C |11 nec 4 nc |14 28
SN5413 (J,FH) SN7413 (J,N) Bi 5 10 |12 2¢ E1FnG 15 nc
SN54LS13 (J,FH) SN74L513 (J,N,FN) 2A 6 1Y [13 2D 6 1C |18 nc
28 (10) @) 7 GND |14 wveel|l 7 ne 17 nc
12) 2y B 1D |18 2C
2c 9 1Y |19 20
apt13! 10 GND |20 Vcc
positive logic: Y = ABCD
14 typical performance logic symbolt pin assignments
HEX TYPE |HYSTERESIS |[DELAY| 1A ) I 24y J, N PACKAGES FH, FN PACKAGES
SCHMITT- 14 08V 15ns | 2a—03) By [V A8 av |[ 1 nc 11 ne
TRIGGER - 2 1Y | 9 4A [[ 2 1A |12 aY
ES14 0.1y, 160 | 348 B)3v) [rmaar [Homeve |ty namen
INVERTERS Py ) I 8, [@ 2v [11 5A || 4 2A |14 Y
SNB414 (J,FH) SN7414 (J,N) 5 9A |12 6Y || 5 ne |15 ne
(11) (10)
SN54LS14 (LFH)  SN74LS14 (J,N,FN) 5A >1%sy [5 av (13 e [[& v |16 A
ga—131 N (12) sY 7 GND [18 vee|[ 7 ne |17 ne
8 3A |18 EY
oy Gt 9 3y |19 6A
positive logic: ¥ = A [[io one |20 veo

T Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection,

EXAS
INSTRUMENTS
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15 typical performance logic lvmho[f pin assignments
TRIPLE 3-INPUT TYPE |POWER |DELAY | 1A i) & J. N PACKAGES FH, FN PACKAGES
= v (2) (12) 1 1A 8 ay 1 e 11 ne
POSITIVE-AND ALS15| 2.22 mW 15 ns 1B o h A P T S e
GATES WITH ‘H15 38mW [105ns | 40113 3 2A |10 a8 3 I8 |13 9A
OPEN-COLLECTOR ‘LS15 | 4.25 mW 15 ns (3) 4 28 |11 3C 4 2A [1a 3B
OUTPUTS 515 | 28mw | 15 A B 2C 34110 2 Sl OB ] KB PO |5 N
e L 2B fa) -j-]—-zv B 2Y 13 1C 6 28 18 3C
SNS4ALS15 (J,FH) SN74ALS15 (N,FN) e (5) 7 GND [18 Veel] 7 nc 17 nc
SN54H15 (J) SN74H15 (J,N) (a) 2 is 11: :\‘;_l
SNS4LS15 (J,FH)  SN74LS15 (JN,FN) AW B To ono |20 Veo
SN54815 (J,FH) SN74515 (J,N,FN) 3B—— ——3Y
(11)
3C—
positive logic: Y = ABC
16 logic symbol T pin assignments
HEX INVERTER BUFFER/DRIVERS WITH 1a—0L | B o>y [ u neacKaces
OPEN-COLLECTOR HIGH-VOLTAGE OUTPUTS . (3] @l oy ’1 1% : =
. 1Y
typical performance 3A (5) I6) oy [3 2a [70 &Y
HIGH- LOW- TYPICAL 9) (8) 4 2y |11 BA
TYPE o LEXEl T;:rl_iAvL rowen | 4 (11) l1m” R L B R
ouTPUT | oUTPUT | PER | SA—— sy |68 a3y |13 6A
VOLTAGE | CURRENT GATE | on_(13) na) 7. GWD|i4  Vob
SN74° 15V 40 mA 125ns | 26mW —
3 SN54° 15V 30 mA 12605 | 26mw | positive logic: Y = A
SN5416 (J) SN7416 (J,N)
O
ey
Q
o
c
o
-+
G) 17 logic symbolt pin assignments
1 2
= HEX BUFFERS/DRIVERS WITH OPEN- 1a—L > 29y LA NIPACKAGES
o COLLECTOR HIGH-VOLTAGE OUTPUTS @) () IESIA |28 4
) 2A 2Y I3 v | 9 4A
typical performance 3A (5 (6) 3y 3 2A 10 5Y
B T 9 (8) 2 4 2Y 1" 5A
b evei | mrmioa) R ol e e
TYP AL 6 3y 13 6A
® | oureur | oureur B:II;:‘E\r L (13) 12 " 7_GNo |18 Vee
VOLTAGE | CURRENT gate | 6Aa—1314 ——6Y ~
SN74* 15V 40 mA 13n: | 21 mW A
SNBa" 15V 30mA 13m | 21mw | P e
SN5417 (J) SN7417 (JN)
T Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection.
3.8 l Texas
NSTRUMENTS
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18 typical performance logic symbolt pin assignments
SCHMITT-TRIGGER | TYPE |[HYSTERESIS|DELAY -mﬂ_ &I : J-j:”m(;ﬂi;:f 1FH;‘:NPA:3:(AC:‘ECS
POSITIVE-NAND ‘Ls18] 07V 25ns | 1512 &l R R Rl [ v T
GATES WITH TOTEM- (4) LA f 3 nc 10 28 3 18 [13 2A
POLE OUTPUTS L 5 4 1C |11 ne 4 nc 14 28
108 5 1D |12 2C || 5 nc |16 nc
SN54LS18 (J,FH) SN74LS18 (J,N,FN) 24100 S Y| 1320, 6 1C [18 nc
(10) 7 GND |14 veell 7 me 17 nc
2B ——— .(8) B 1D |18 _2C
262112} 2 3 1y |18 2D
13) 10 GND |20 Veg
2D
positive logic: Y = ABCD
19 typical performance logic symbolt pin assignments
1) (2) J. N PACKAGES FH. FN PACKAGES.
SCHMITT-TRIGGER | TYPE |HYSTERESIS|DELAY | 14 o ] e 1y | LNPACKAGES 1P TN PRCKAGE
INVERTERS WITH ‘LS19 0.7V 1605 | 2a 2Y [T v [ 8 aa [z 1A |12 av
e e
OUTPUTS an—2 S e e B
SN (LEH) il 00) . & av |13 6a || 6 2v |16 &A
54LS519 (J, SN74L519 (J,N,FN) 7 GND |14 V, 7 17 nc
1 cc ne
ea—13! 021 0y 8 3A |16 B
= 9 3y [18 6A
positive logic: Y = A 0 GND |20 Voo 3
Q
e
=]
Zﬂ typical performance logic symbolt pin assignments 0
DUAL 4-INPUT TYPE | POWER | DELAY 1a—t1 & J. N PACKAGES FH, FN PACKAGES E
POSITIVE-NAND |20 10mWi | {ons (2 7 1A [ 8 2¥ [| 1 ne [11 ne =
'ALS20A | 1.29 mW 4ns 18— (6) 2 18 9 2A 2 1A |12 a2y
GATES 17 o
*AS20 BmW | 33ns 1c 14 3 nc |10 28 3 1B |13 2A o
"H20 22 mW [ ) 4 1C |11 ne 4 nc |14 28 =
20 1mW | 33m 1D 5 10 |12 2C || 5 me |15 ne [«
'L520 2mw 95 ns 2 ) 6 1Y |13 20 6 1C |16 nc
‘520 19 mW 3ns (10) 7 GND |14 Vog|| 7 ne |17 ne
"’Bv S8 o, 8 1D |18 2C
2¢ 9 1Y |18 2D
2p_13) 10 GND |20 Vce
SN5420 (J,FH) SN7420 (J,N)
SNS4ALS20A (J,FH) SN74ALS20A (N,FN)  positiva logic: Y = ABCD
SN54AS20 (J,FH) SN74AS520 (N,FN)
S N54H20 (J) SN74H20 (J,N)
SN54L.20 (J)
SN54LS20 (J,FH) SN74LS20 (J,N,FN)
‘SN54520 (J,FH) SN74520 (J,N,FN)
* Pin numbers shown on logic symbols are for J and N packages only,
nc — no internal connection,
I TExASs 3.9
NSTRUMENTS
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21 typleal performance logle symbolt pin assignmants
.| DELAY 1
DUAL 4-INPUT K::‘ ::’:‘"“ L 1a=] & J, N PACKAGES FH, FN PACKAGES |
21 mW | BBm 12) 1 1A 8 2y 1 ne [11 ne
POSITIVR-AND | [7asay 13mw | 43n 15 ey 8 .y 2 18 | 9 2A [[2 1A |12 a¥
GATES Hat WOmW | 02m 108 3 nc |10 28 (|3 18 |13 2A
‘21| 4BmW | 12m ) 4 1C |11 ne 4 nc |14 28
10 et B 1D |12 2C || 8 nc |18 nc_ |
2A (8) 8 1Y |13 20 8 1C |18 nc
(10 7 GND |14 Veel] 7 ne 17 nc
28 ———] (8) 8 10 |18 2C
SNG4ALS21 (J,FH) SN74ALS21 (N,FN) a0 121 by 5 v |15 20
§N54AS21 (J,FH) SN74A821 (N,FN) (13) 10 GND| 20 Vcc
SNEAH21 () SN74H21 (J,N) Al
SN54LS21 (J,FH) SN74L521 (J,N,FN) positive logic: Y = ABCD
2 2 typical performance logic symbol pin assignments
DUAL 4-INPUT TYPE | POWER |DELAY | 1A—11L & ‘J.‘:PAI:K:GE; lm,ruplA:::uces
nc nc
gi?:;\ﬁﬁ::un 22 10mwW| 22ns | 18121 ] oht@ . e [s w{lz wiew
ALS22A| 1.28mW [ 16.5ns | ¢ 141 3 nc |10 28 [|3 1B |13 2& |
OPEN-COLLECTOR (— o —— = S L B o R |
OUTPUTS 10— 5 1D |12 ac 5 nc |15 nc
‘Ls22 2mW| 16ns 2a—19) 8 1V |13 20 || 6 1C |16 nc
‘522 | 17.6 mW 5 ns {10 7 GND |14 wveell 7 ne |17 ne
ey 8 oy 8 0 |18 2C
SN5422 (J,FH) SN7422 (J,N) zc&, 9 1Y [19 20
SNB4ALS22A (J,FH) SN74ALS22A (N,FN) (13) 10 GND | 20 Vcc]
SN54H22 (J) SN74H22 (J,N) 2D
SN54LS22 (J,FH) SN74LS522 (J,N,FN) ey oty T2
SN54522 (J,FH) SN74522 (4,N,EN) kosftiva lovloRVi= ABCD
23 typical performance logic symbolt pin assignments
EXPANDABLE DUAL TYPE | POWER |DELAY 13L‘61 21 1*:;”‘“‘:“!:‘ - F"PAC::AG:;
nc
4-INPUT POSITIVE- ‘23 23 mW| 10.5 ns 1A._(-2.!__‘l A A 0 2A 2 X 12 2y
NOR GATES WITH g2 1 3 18 |11 28 [|3 JA |13 2A
STROBE u (5 4 16 [12 2G 4 18 |14 28
1c 1 e 5 I1C |13 2C 5 1G |15 2G
SN5423 (J,FH) SN7423 (J,N) 6} 1 LY 8 10 |14 2D 8 nc 18 nc
in 7 1Y |16 11X Te=1Ca|I7E=20
1><.L—:|£ 8 GNO |18 veell 8 10 [18 20
= _(15) p 8 1Y |18 11X
1% 10 GND [20 vee |
(12)
26 G2 >
(10)
2A 12 positive logic:
ST LI ) 1Y = 1G (1A+1B+IC+IDI+X
L = 2;:26 umf::«ii:;ﬁ?s]mm
14 output o
2D |2
T Pin numbers shown on logic symbaols are for J and N packages only.
nc — no internal connection,
TEXAS
INSTRUMENTS
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24 logic symbol ™ pin assignments
SCHMITT-TRIGGER A=t &0 @, 2 NPACKAQES |} T TnFRoxaGes
POSITIVE-NAND 1512 — Ty
GATES/INVERTERS A 3 Y |70 38 [[3 18 |13 3A
WITH TOTEM POLE ) S ),y [& 2a [ ey || 4 v |14 38
OUTPUTS 28— 5 28 [12 4aA 5 nc 15 nc
(9) 6 2Y |13 4B 6 2A |18 4Y
typical performance A IS 8) o [ oo |18 Vel 7 e |17 e
(10}
38—l 8 28 |18 4A
TYPE| HYSTERESIS| DELAY oA l12 Sl
‘Ls24| 07V 193 13) N 01, 6 oD |20 Voo
48 ———
SN54L524 (J,FH) SN74L524 (J,N,FN} =
positive logic: Y = AB
2 5 typical performance logic svmbnlf pin assignments
<] ACKAGES FH PACKAGE
DUAL 4-INPUT TYPE | POWER |DELAY mT (<1 1Jv|:" R e
POSITIVE-NOR ‘25 23mW| 105 ns 1A FBET] 9 2A 2 1A |12 2Y
GATES WITH 182 O iy [5G [0 s [[3 1 [13 2
STROBE (a) 4 1C 11 26 4 16 |14 2B
gC 5 1D |12 20 || 5 nc |15 nc
102 6 1Y [13 20 || 6 ic _[18 2G
SN5A25 (J,FH)  SN7425 (JN) SRl Py e e
oA 9) 9 1y [19 20
ap 0! N LR 10 GND |20 Vec
2c (12)
(13)
20
positive logic:
Y =G (A+B+C+D)
2 B logic symbalt pin assignments
{1)
QUADRUPLE 2-INPUT HIGH-VOLTAGE 1A ‘ s N L RPACROR L P TN PACKACES
- (2) nc nc
INTERFACE POSITIVE-NAND GATES 18 =R T 7oA iz 3v
typical performance a4 3 1Y |10 3B 3 18 |13 3A
HIGH LOw. (5) ‘>_‘6}2Y 4 2A |11 4y 4 1Y |14 38
LEVEL VEL il 5 28 |12 4A || 5 nc |15 nc
TYPE kR POWER | DELAY | 349 [ € 2Y |13 48 |[ 6 2A |16 a4y
OUTPUT [ OUTPUT 1o > 8 5y [7 ono|14 vee|| 7 ne |17 ne
VOLTAGE | CURRENT a8 B30 |18 4R
'26 15V 16 mA 10mW | 135ns (12) 9 2y |18 a8
4A
'L526 15V amA 2mW | 16ns o, 10 GND | 20 Ve
a8 (13)
SN5426 (J,FH) SN7426 (J,N) 3% z —_—
¢ tive | L 4
SNB4LS26 (LFH)  SN74LS26 (LN,FN) PosiiR PRSI ISAL
T Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection,
TExAs
INSTRUMENTS
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27 typical parformance logic symbolt pin assignments
TRIPLE 3.NpUT [ TYPE [ PORER % 1A=l >1 J. N PACKAGES FH, FN PACRAGES.
POSITIVE-NOR |2 i o (2) (12) T 1A [ 8 av [| 1 nc |11 ne
GATES ;ALEZ7 | 248 mW LI il 1Y 2 18 9 3JA 2 VA |12 3y
‘AS27 | 122mW | 38 m 1c (13) 3 2A (10 aB 3 18 |13 3A
'L§27 4.5 mW 10m (3) 4 28 11 3C 4 ZA 14 38
AA—===m % % 2C |12 1Y || 5 ne [15 ne
28—l 8.y [® 2y [73 ic |8 28 16 3¢
5} 7_GND |14 Veel|| 7 ne |17
SNB427 (J,FH) SN7427 (4,N) c 8_2c |18 1Y
SNE4ALS27 (J,FH) SN74ALS27 (N,FN) 3.6\i 9 2y [ 1C
SNS4AS27 (J,FH) SN74AS27 (N,FN) 310 | N8 oy ol Sl
SN54LS27 [J,FH) SN74LS27 (J,N,FN) 21|
positive logic: Y = A+B+C
28 logic symbol? pin asuignrmﬁu
QUADRUPLE 2-INPUT a2 1D m J. N PACKAGES FH, FN PACKAGES
POSITIVE-NOR BUFFERS (3) .—\—5—-1\' 11N 8 3a V= 11 ne
i 18 —— 2 1A 9 38 2 1Y [12 3A
performance (6) 3 18 | 10 3y 3 1A [13 3B
Low: HIGH- -:: (6) ﬂ!\’ 4 2 11 4A 4 1B 14 3Y
LEVEL LEVEL |POWER [DELAY P AN 4 I | P RTS T
TYPE 3a—8_| 6 28 |13 a4y || 6 2v |16 4A
OUTPUT | OUTPUT (rye) [ (TYP} Bl I~ (10) ay [7 Gno|1a Vec|| 7 ne |17 ne
CURRENT | CURRENT aE —a 5 2A |38 a8
‘28 48 mA ~2.4 mA 28 mW 7 ns (11 9 28 19 4y
SN54ALS | 12mA STmA [a06mw ]| am | A T | LI 10 GND |20 Vec
SN74ALS' 24 mA —26mA | 4.06 mW 4ns 48—
SN54LS" 12 mA —12mA | 565mW [ 12ns
SN74LS 24 mA —12mA | 55mW | 12ns positive logic: Y = A+B
SN5428 (J,FH) SN7428 (J,N)
SN54ALS28A (J,FH) SN74ALS2BA (N,FN)
SN54L528 (J,FH) SN74L528 (J,N,FN)
30 typical performance logic symbol pin assignments
8-INPUT TYPE | POWER | DELAY Al & J. N PACKAGES FH. FN PACKAGES |
‘30 10 mW 10 ns 1 A 8 X 1 nc 1M ne
POSITIVE-NAND |- — o (el z 8 [ m |[2 2 Y
GATE 'ASI0 | 9.75mW 35ns c 3) 3 C 10 nc 3 B8 13 nc
"H30 22 W 6ns @) A=IDRI|MAEEG 4 C |14 nc
‘L30 1mW 330 D—— k(8 " 5 E 12 _H 5 nc |15 nc
°LS30 2.4 MW 17 ns £ (5) 6 _F 13 nc 6 D 16_G
530 19 mW 3 ) 7 _GND |14 Vecl| 7 me |17 ne
F B E |18 H
a (11) 9 F 19 nc
02) 10 GND| 20 Vce
SN5430 (J,FH) SN7430 (J,N) M
SN54ALS30 (J,FH) SN74ALS30 (N,FN) positive logic:
SN54AS30 (J,FH) SN74AS30 (N,FN) Y = ABCDEFGH
SN54H30 (J) SN74H30 (J,N)
SN54L30 (J)
SN54LS30 (J,FH) SN74LS30 (J,N,FN)
SN54530 (J,FH) SN74530 (J,N,FN)
T Pin numbers shown on logic symbols are for J and N packages only.
nc — no Internal connection,
Texas
INSTRUMENTS
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31 logic symbol" pin assignments
N Bl EiLxTa = = J, N PACKAGES FH, FN PACKAGES
A (1) — (2) 1y 1 1A 9 4y 1 nc 11 nc
(delay elements for generating 2 1Y |10 4A J[2 1A [12 4¥
delay lines) 45 ns 48 ns 3 2A |11 48 |[3 1Y |13 4A
Ry 20| O] oy [ 2v |1z &Y 4 2A |14 4B
® Buffers 3 and 4 offer 3-fold increase in 5 6 ns 6 ns S 3A |13 5A || 6 2Y |15 BY
—— 6 3B |14 &Y 6 16
lolt{12:mA{24 mA) JAT &b P~ 5y 7 av |15 8A || 7 ;: 7 :x
® Total power dissipation 38 mW 38— 8 GND |16 Vog|| 8 38 |18 BY
typical performance s Bins 8” 3v_119 '6A
PURAL.) T SRS 10 GND |20 Ve
DELAY ELEMENT LOGIC DELAY 48 (11)
Gates 1 and 6 Inverting 27.5ns A 45 ns 48 ns o
Gates 2 and 5 Noninverting 46.56 ns 5A i1 e 5Y
2-Input 23 ns 32 ny
Buffers 3 and 4 NAND 6 ns PRLLL) T | SNl
SNB54LS31 (J,FH) SN74LS31 (J.N,FN)
32 typical performance logic symbol® pin assignments
QUADRUPLE TYPE POWER DELAY | 1a—1 =1 @l J, N PACKAGES FH, FN PACKAGES
2-INPUT a2 24 W =T o (2] 1y [1 1A 8 3y 1/ inevi [iiine
POSITIVE-OR |— Z2 1B 9 3A || 2 1A [12 a3y
GATE ALS32| 281 mW 5.5 ns 24— ) 3 1Y |10 a8 3018 13 3
'AS32 14.5 mW 45 ns 25 15 =2 |'& 2N IV [ A Y ) A
532 | smW [ 12es | Sl LR
'532 35 mW 4 ns o (10 t8) 3y [7 GNDJ14 Veell 7 nc |17 ne
8 28 |18 4A
SN5432 (J,FH) SN7432 (J,N) aa—t12 Il 9 _2v |19 4B
SN54ALS32 (J,FH) SN74ALS32 (N,FN) (13) 4y 10 GND [20 Vgg
SNS4AS32 (J,FH) SN74AS32 (N,FN) 3 =l
SNS4LS32 (J,FH) SN74L532 (J,N,FN) positive logic: Y = A+B
SN54532 (J,FH) SN74532 (J,N FN}
33 logic symbol pin assignments
QUADRUPLE 2-INPUT 2) J. N PACKAGES
1A > E
POSITIVE-NOR BUFFERS &l B gty T W [ 5
WITH OPEN-COLLECTOR Uz = 2 1A | 3 a8
OUTPUTS 2A 3 18 [10 ay
I~ )
performance -8 (6) 2y 42y [ 4A
0 5 2A |12 48
HIGH- LOW- 3A 6 28 [13 ay
TYPE LEVEL LEVEL POWER | DELAY ap 18 [~ 110) 3y 7 _GND| 14 Vge
OUTPUT | OUTPUT | (TYP) | (TYP) 1 [ FH. Fn PACKAGES |
VOLTAGE | CURRENT aA [~ (13) 1 ne |11 ne
33 5.6V 48 mA 2BmW | 11ns| 4512 AY 2z iy [12 3a
SNBA4ALS'| 5.5V 12 mA |4.06 mW [14.5 ns 3 1A |13 38
SN74ALS’| 55V 24 mA |4.06 mW [14.5 ns positive logic: Y = A+B 4 18 |14 3y
SN54LS’ 55V 12 mA |5.456 mW 19 ns 5 ne 15 nec
SN74LS’ 55V 24 mA [5.45mW]| 19ns e A
7 nc 17 ne
SN5433 (J,FH) SN7433 (J,N) 8 2A |18 4B
SNB4ALS33A (J,FH) SN74ALS33A (N,FN) 9 28 |19 ay
SN54L533 (J,FH) SN74LS33 (J,N,FN) 10 GND 20 Vece

(%)

Product Guide

nc — no intemal connection.
1Pin numbers shown on logic symbols are for J and N packages only,
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34 logle symbol T pin assignments
HEX NONINVERTERS
1A l‘! 1 (2) 1y J,N PACKAGES FH,FN PACKAGES
° N i i1 TRt 1 1A B 4y 1 ne 11 ne
on:inverting outputs 2A (3) (4) 2y 21y S AA 2 1A 12 ay
3. 2a [10. 8y 3Ly 13__4A
typlcal performance 3A & (] 4 2y |11 BA || 4 2a |14 BY
5 JA 112 8y 5 ne 18 ne
.TVPE POWER | DELAY aA (9) (8) ay 8 3y |13 6A 6 2y |16 85A
ALS34 | 1.9 mW B ns 11 o) 7 GNO[14  veell 7 e [ 17 ne
'AS34 12 mW 3.3ns 5A ————if BY B 3A |18 &Y |
: (13) 12) D N S
SN54ALS34 (J,FH) SN74ALS34 (N,FN) BA el 8Y 10 GND [ 20 veel
SN54AS34 (J,FH) SN74AS34 (N,FN)
positive logic ¥ = A
35 logic symbolf pin assignments
HEX NONINVERTERS WITH OPEN- ) (2) J.N PACKAGES FH, FN PACKAGES
COLLECTOR QUTPUTS 1A ——— 1 < 1Y = >
1 1A |8 sy 1 nc 11 nc
(3) (a) 2 Y 9 4A 2 1A 12 4y
® Non-inverting outputs 22 2Y 3 2A |10 sY 3y 13 4A
3A (5) 16) 3y 4 _2v |11 sA 4 2A |14 sy
typical performance 5 3A |12 6Y 5 nc 15 e
4A e S19)u] S ta) ay 6 3y |13 6A 6 2y |16 SA
TYPE POWER DELAY 7 Gnof1a veell 7 me V7 ne |
"ALS35 | 1.9mW | 25ns sA —1L_ | | o) ., 8 3A |18 6v |
13) 2) T L
SNS4ALS35 (J,FH)  SN74ALS35 (N,FN) A ————xl A 10 GND| 20 Ve
positive logic Y = A
t+ Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection.
314 I TExas
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37 logic symbolt pin assignments
QUADRUPLE 2-INPUT POSITIVE-NAND BUFFERS ja—L &b i J. N PACKAGES FH. FN PACKAGES
performance jp i) 1Y 1 1A gIERY 1 nc |11 ne
@) T [ | e ey
HIGH- LOW- 2A 16) 3 1y |10 38 ainBjaman
TYPE LEVEL LEVEL | POWER | DELAY 28 —3! Y @ 2a |11 a4y || @ 1¥ |1& 38
OUTPUT | OUTPUT | (TYP) (TYP) aat9) 5 28 |12 4A || 5 nc |15 nc
CURRENT | CURRENT (10} :;,__(ﬂ“ 6 2y |13 48 B 2A |16 ay
37 48mA | -1.2mA| 27 mW]|[10.5ns 38 7 G6ND[1a veell 7 ne 17 e
SN54ALS'] 12 mA -1 mA[3.04 mW 4 ns an N2 B 28|18 4A
SN74ALS'| 24mA | -2.6 mA[3.04 mW 4 ns 13l s,y 9 2v |19 48
SN54LS’ | 12mA | -1.2mA| 43mW| 12ns - 10 GND |20 Vee
Isn74Ls” | 2amA [-1.2mAl 43 mW]| 12ns
['s3z7 | s0mA -3ma[ a1TmwW 4ns b=
positive logic: Y = AB
SN5437 (J,FH) SN7437 (J,N)
SNG54ALS37A (J,FHI SN74ALS37A (N,FN)
SN54LS37 (J.FH) SN74LS37 (J,N,FN)
SN54537 (J,FH) SN74S37 (J.N,FN)
38 logic symbolt pin assignments
QUADRUPLE 2-INPUT POSITIVE-NAND BUFFERS 1a—1 & g J NPACKAGES || FM, FN PACKAGES
WITH OPEN-COLLECTOR OUTPUTS ja—t2! 2 A (BT (LR | T FE
performance al 2 18 | 9 3A [| 2 1A [12 ay
2A : 3 1y 10 38 3 1B 13 3a
151 =2y 1 2a
HIGH- LOW- 28 11 Ay 4 1Y |14 3B
TYPE LEVEL | LEVEL | POWER | DELAY 18— SIERB [in2saA) | ]1-6Tuncid)| 1 5o
OUTPUT | OUTPUT | (TYP) | (TYP) o) O, 8, [6 2v |13 a8 [[6 2A |16 av
VOLTAGE | CURRENT 22 7 6ND1s vecll 7 me [17 ne
38 55V | 4BmA |25.4mwW|125ns| aa—12 o 8 28 |18 &A
SNSAALS | 556V 12 mA_|3.04 mW|14.5ns PN ) ay 9 2y |18 48 3
SN74ALS'| 55V 24 mA_[3.04 mW[14.5 ns 10 GND |20 Vcc
| SNB4ALS'[ 5.5V 12 mA 4.3 mW 19 ns
SN74ALS'| 55V 24 mA 4.3 mW 19 ns 305 S A ]
"538 5.5 V 60 mA 41 mW| 6.5ns positive galco AT 4]
=)
A
SN5438 (J.FH) SN7438 (J,N) =
SNS4ALS38A (J,FH) SN74ALS38A (N,FN) o
SN54LS38 (J,FH) SN74LS38 (J,N,FN)
SN54S38 (J,FH) SN74538 (J,N,FN) "‘3
=
39 logic symbol® pin assignments -8
QUADRUPLE 2-INPUT POSITIVE-NAND BUFFERS & — T ERE S TTTTT Q:
WITH OPEN-COLLECTOR OUTPUTS Al N S ] T | A KR
performance w—2 2 1A | 9 38 |[2 1Y |1z 3A
285! A 3 18 _[10 3y || 3 1A |13 3B
HIGH- LOW- 181 rid 4 2Y 11 4A 4 18 14 3y
TYPE LEVEL LEVEL | POWER | DELAY oi T 5 2A |12 48 5 nc |15 nc
OUTPUT | OUTPUT (TYP) (TYP) A . 110) 6 28 [13 ay 6 2y [16 4A
VOLTAGE | CURRENT 38 12 ¥ 7 owo[1s veell 7 ne [17 e
SN5439 5.5V 60mA [24.4 mW|12.5ns “nn B 2A |18 4B
SN7439 5.5 V 80mA [24.4mW|12.5ns - 5 03,y 9 28 |19 4y
a8 10 GND |20 vco
SN5439 (J,FH) SN7439 (J,N)
positive logic: Y = AB
nc — no interal connection.
TPin numbers shown on logic symbols are for J and N packages only.
3-15
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40 logic wm!mlt pin assignmants
DUAL 4-INPUT POSITIVE NAND BUFFERS 7a—l | al> L NPACKAGES | Ir-TNPACKAGES
performance 18— ) ., [Z 8 [ 5 aall2 a2 av
HIGH- | LOW- 1o 4! T :? 28 : 18 :: 12;
LEVEL | LEVEL | POWER | DELAY (5) AT = =
TYPE 1D § 1D |12 2C 5 nc |16 nc
OUTPUT | OUTPUT | (TYPI | (TYP) e T
VOLTAGE |CURRENT 22— T T —
40 48 mA | -1.2mA| 26 mW |10.5 ns (10} £ e
7 2B 8) 8 10 (18 2Cc |
SNEAALS'| 12 mA “1mA|3.04mW | 4ns T 18,y sl ae]
SN74ALS'| 24 mA |-2.6 mA |3.04mW | dns| 2C—— T
"Ha0 BOmA |-15mAl damW| 76ns| , (13) o
SN54LS’ | 12mA |-1.2mA| 43mW | 12ns
SN74LS’ | 24mA |-1.2mA| 43mW | 12ns i ; T
I 2 =
540 BoimAE e A W e S 2P SR ARCD
SN5440 (J,FH) SN7440 (J,N)
SN54ALS40A (J,FH) SN74ALS40A (N,FN)
SN54H40 (J) SN74H40 (J.N)
SN54LS40 (J,FH) SN74LS40 (J,N,FN)
SN54540 (J,FH) SN74S40 (J,N,FN)
42 typical performance logic symbol pin assignments
aLNETO10LINE [ TSELECT] BCD/DEC 1J.°NPACI;BE?E lm. mr.n:::uees
nc nc
DECODERS TIME ) “ 5 71 0 8 20 1z 3
(BCD to decimal) ‘42A 17 ns  [140 mW 3 2 ] 3 1 13 8
‘142 | 34ns | 70mwW 2y T o JTe 2z [ s |
= (3) 5 4 13_C 5 3 )
LS42 17 ns 35 mW = (181 i 2 = 2 s T i TR
SN5442A (J,FH) SN7442A (J,N) 1a) e S O L e e T L
5N54L421J'} 4 B e 2 a8 4 8 GND|16 Vcc|| 8 5 |18 B
8 6 19 A
SN54L542 (J,FH) SN74LSA2 (J,N,FN) C"m] ¥ sp~(8 g 0 GND |20 Veo
p——8 sh=t_ ¢
795
gE=l10 g
o1 g
! Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection,
316 I TEXAS
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43 typical performance logic symbolt pin assignments
4-LINE TO 10-LINE SELECT XIY J, N PACKAGES FH PACKAGE
o TYPE POWER [EX3/DEC] T 9 7 1 nc |11 nc
DECODERS (EXCESS TIME Lo, FoToazo ez
3TO DECIMAL) 43A | 17ns  [140 mW 3 3 z |1 e i )
‘43 | 34ns | 70mwW Aty 4 3 12D N2 00| | (T4
st (3 5 5 4 J3EC 5 3 15 D
SN5443A (J,FH) SN7443A (J,N) L1 u 6 5 |14 8 |6 nc [16 ne
SN54L43 (J) a4} sptdl 5 T8 15 A 7 4 FL
2 S5, 8 GND |16 Vec|| 8 & 18 8
c—a |, Bl 19 A
his g8 g 10 GND |20 Voc
p——1s P S
Jop=8_
uhhﬂl 8
1ol g
44 typical performance logic symbolt pin assignments
H u SELECT XY J. N PACKAGES FH PACKAGE
4-LINE TO 10-LINE Tyee| " O [PowER [EX3GRAY/DEC] T IET T
DECODERS (EXCESS | b, ET e e
3.GRAY TO DECIMAL) | “44A | 17ns 140 mW T FR | e T
‘L44 | 34ns | 7T0mwW a2, 4 3 [12 D 4 2 |14 9
N S 5 4 13)5C 5 3 15 D
SN5444A (J,FH) SN7444A (J,N) ate fo = 6 5 [14 8 6 nc [16 ne
SN54L44 (J) g (18] sP=—_3 7 6 15 A A 17
e o Y I 8 GND[18 veel]l B8 8 18 B
c (131 a © 9 6 19 A
112) 12f>——5 10 GND | 20 Vge 3
& a 13."_‘-._!2_.5
15 '.‘:-.(—9]_1
Y SR ©
11 o)
10 9 1
=
e}
45 typical performance logic symbolt pin assignments g
BCD-TO-DECIMAL OFF-STATE BCD/DEC J. N PACKAGES FH PACKAGE Lol
DECODER/DRIVER | TYPE OUTPUT |POWER [ DQ:-"-&D ; ? lg ; ; ;c :; ';C o
VOLTAGE 1o s o
(3)
45 30V [215mw e 20P—E=2 s 3 w20 |[4 2 [1aw
A————1 3OP~——3 [5 & |13 C 5 3 |15 ©
SN5445 (J,FH) SN7445 (J,N) g4 |, saop~Bl 4 [6 5 |14 B § nc |16 nc
et |, sofe 16 . [7 6 15 A 7 4 17IEC
p—12 1. e m o [&B o)1 vecl[s s 18 8
3 6 18 A
rops 19 4 10 GND |20 Vco
d5en g o= 10 o
9 O {11) g
>9Zat
t Pin numbers shown on logic symbeols are for J and N packages only.
nc — no internal connection,
I Texas 3.17
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45'4? logic symbol T pin assignments
BCD-TO-SEVEN-SEGMENT BIN/7-SEG [> J. N PACKAGES FH, FN PACKAGES
— 4 i 1 nc 1 ne
DECODERS/DRIVERS B,,ﬂgg_»ﬁ_ T8 12!
(46 - 30 V OUTPUTS WG 13 d
47 - 15 V OUTPUTS) marel 4 O [1a ¢
5 BUABO| 15 b
typical performance o (3) T =
OFF-STATE 7_WE |17 a
8 D 18 ¢
TYPE | OUTPUT |POWER Va0 a 2021 o031, -
VOLTAGE Am - b 20,2100 (12) 10 GND [20 vec )
“46A 30V [320mW m e 20210 U1 o
'L46 30V |133mw “m 2 d 202108 (10 4
‘47A 15V |320mw C=—-4 e 20210 19)
‘La7 15V |[133mW pl g 120210 b-%'
‘Ls47 15V 35 mW 9 0200 =,
SN5446A (J,FH) SN7446A (J,N)
SN54L46 (J)
SN5447A (J,FH) SN7447A (4,N)
SN54L47 (J)
SN54LS47 (J,FH) SN74LS47 (J,N,FN)
48 logic symbolt pin assignments
BCD-TOSEVEN-SEGMENT an]ssc J. N PACKAGES FH. FN PACKAGES
e 1) T1 108 3 e 1 nc 11 nc
DECODERS/DRIVERS aunao_‘,ﬁ = et S= T
typical performance i o 3 o 11 ¢ 3. C 13 d
T N z a_ BUABO) 12 b a 7 1%
OFF-STATE @ Szl 5 R8I |13 a 5 BUABO| 15 b
TYPE | OUTPUT |POWER LT 6 D 14 g 8 nc 16 nc
VOLTAGE 7 A 15 1 7 A8l |17 a
= CT=0 8 GND |18 Vcg 8 D 18 g
48 55V [265mW v20 3 20219 13 _, T A N
'LS48 5.5V 125 mW 7 1 b 202100 (12) 4 10_GND |20 Vec
(11)
SN5448 (4,FH) SN7448 (J,N) gl 3 R S
SN54LS48 (J,FH)  SN74LS48 (J,N,FN) () o e
s I e 20215 9 ,
plel | i 00l 08
9 20219] (14)
49 logic symbolt pin assignments
BCD TO SEVEN SEGMENT BIN/7-SEG J, N PACKAGES FH. FN PACKAGES
— (@ Tl 18 8 d 1 nc [11
DECODERS/DRIVERS FTPLELI =N PN T 5 e T
(OPEN-COLLECTOR 3 Bl [0 b BEC; 13 @
OUTPUTS) A—B 1y o Te] LS 4 D |11 a a B |14 b
typical performance P rife) L L] : ’: :i ': 2 ': ‘1: ':“ |
= 9
OFFSTATE a1, =§J_Q—';]—-= 7 G0 |14 Vee][ 7 me |17 w
TYPE | OUTPUT |POWER 2 dz_"Q—u—[s‘ d 8 A [18 o
VOLTAGE c—2 {4 e 20 Qf———¢ 9 e 19 1
(o3l 10 GND| 20 Ve
4 5V 165 mW e
9 5.5 65 m D (a2 pmol12 g
‘LS49 55V 40 mW
SN5449 (J,FH) SN7449 (J,N)
SN54L.549 (J,FH) SN74L549 (J,N,FN)
1 Pin numbaers shown on logic symbols - FONT TABLE T1 ~ FOR ‘45, '47, '48, ‘49 ]
are for J and N packages only. | I‘E[ 5 I_| B q | JI_J{C [l
nc — no internal connection. L' | | b | == __[L__[
D3e1 20 3iA BB a7 B 0 I2 RIS
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50 typical performance logic symbolt pin assignments
DUAL 2WIDE 2-INPUT | TYPE| POWER [DELAY |1a— | & = J.N PACKAGES FH PACKAGE
= (13) 1 1A 8 1y 1 nc 11 nc
AND-OR-INVERT GATES 50 14 mW | 10.5 N5 | 1B ——rd 2 2A 8 1c 2 1A |12 1Y
(ONE GATE EXPANDABLE)| ‘H50 29mW| 6.5ns |,._19! & h, (8) qy| 228 _[10 10 [[3 2a |13 1cC
10} a 2c |11 1x || 4 28 |1a 1D
SN5450 (J,FH) SN7450 (J,N) 10— s 20 [12 X 6 e |16 nc
SN54H50 (J) SN74H50 (J,N) 1x—“l'_ 6 2y |13 18 6 2C [18 1X
“12) jE 7 GND |14 Veg|| 7 nc |17 nc
IX—D B 20 |18 1%
(2) 9 2y |19 1B
2A— & 1
a3 ) 5y 10 GND| 20 Veg
Tl 2
(5)
2D
positive logic: Y = AB+CD+X
‘60: X = output of SN5460/SN7460
‘H50: X = output of SN54H60/SN74HE0
or SN54H62/SN74H62
51 typical performance logic symbol, ‘51, *H51, 's511 pin assignments, ‘51, ‘H51, ‘S51
AND-OR TYPE | POWER |DELAY mL‘- & >1 J. N PACKAGES FH, FN PACKAGES
= (13) 1 1A 8 1y 1 nc 11 nc
INVERT.GATES ‘51 [V 0-5ie Ud—— N (8) 2 2A | 8 _1C || 2 1A [12 1Y
H51 29mW| 65ns 1c @ = s 3 28 |10 1D || 3 2A |13 1C
‘L51 1.5mW| 43ns 110) 4 2¢ [11 nu 4 28 |14 1D
‘LS51 | 2.75 mW [ 12,5 ns 12 @) SIE20 (L2Tery ) |28 | i Sane
- 2A & -1 6 2y |13 18 6 _2C |16 nu
S51 28mW | 35ns ) 7 GND[14 wveel] 7 ne 17 nc
2B ——
SN5451 (J,FH) SN7451 (J,N) @) 6 oy e
SN54H51 (J) SN74H51 (J,N) e [
{5) 10 GND| 20 vge
SNB4LS51 (J) 2D ——o
SN54LS51 {J,FH) SN74LS51(J,N,FN) » . ———
SN54551 (J,FH) SN74551 (J,N,FN) positive logic: Y = AB+CD
(]
logic symbol, ‘L51, ‘LS51T pin assignments, ‘L51, ‘LS51 T
A=y = J, N PACKAGES FH, FN PACKAGES =
(12) T 1A [ 8 1Y [[1 ne |11 ne (U]
1B ———rt i 2 2a [ 9 o [[2 1A J02 v
1ci33._ }.ﬁ.]\' 3 28 10 1E 3. 24 13 10 t;
(@) 4 2 |11 aF 4 28 [14 1E 3
1D = & 5 20 [12 8 || 5 nc |16 ne ]
BINZY AN G 6 2C |16 IF o
an 7 GND |14 Veg|| 7 ne |17 ne —
1F 8 20 |18 18 o
(2)
a—a1 & >1 9, 2V R[S
28 (3) I~ (6) 2y 10 GND[20 Vee
204 r
o (5)
positive logic:
1Y = TTATIB-ICI+(1D1E1F)
2Y = (2A'2B)+(2C2D)
T Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection.
nu — make no external connection,
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52 typical performance logic symbolt pin assignments
EXPANDABLE 4WIDE [TYPE | POWER |DELAY | a—" [ & = J. N PACKAGES F""*‘;:“GE
> (2 VA 8 Y 1 nc |11 nc
AND-OR GATES H52 88mW | 99ns B ) X 7 A 12 ¥
(3) 3i.C 10 F 3 B 13 X
& —— B
SN54H52 (J,FH) SN74H52 (J,N) B T T TG AHIE
5 E 12_H 5 nc |15 nc
e8! @ & nc |13 1 & 0 |16 G
Y |7 onD[14 veel|l 7 me [17 ne
(10)
F & 8 E _[18 H
a (11) 8 nc |18 1
" 12) 5 10 GND |20 Vce
(13)
I
R (9) [E
positive logic: Y = AB+CDE+FG+HI+X
X = output of SNS4HG61/SN74H61
53 typical performance logic symbol, 53t pin assignments,.'53
EXPANDABLE 4WIDE  |TYPE | POWER |DELAY | a— [T & = J. N PACKAGES FH PACKAGE
AND-OR-INVERT GATES | 53 23 mW | 10.5 ns BEY ; ; g ; ; - :; v
'H53 41mW | 6.6ns e (2) & 3 D 10 H 3 C 13 G
3) 4 E HaeX 4 D 14 H
SN5453 (J,FH) SN7453 (J,N) D 5 F 12N 5 nc |15 nc
SN54H53 (J) SN74H53 (J,N) £ (4) 3 @) 8 nc 13 6 E 18 X
(5) 'b_v 7 GND|14 Vveell 7 ne [17 ne
F— B _F 18 X
G (9) & 8 nc 19 8
3 % (10) 10 GND |20 Vce
xn :|
E
- . a2}
a positive logic: Y = AB+CDFEF+GH+X
o X = output of SN5460/SN7460
c logic symbol, ‘H531 pin assignments, ‘H53
2
(1) = J. N PACKAGES
(7] A 13) & Zl 1 A 8 v
c Bt 20 5 H
= (2) 5 3 D 10 1
(= € TERE [T
(4} D 13) 5 F 12 X
£ 4) & 6 G 13 B
7 GND [14 Vee
5|
i) L
6
G 6)
W (9) =
; (10)
(11)
X
% 2 :If
positive logic: Y = AB+CD+EFG+HI+X
X = output of SN54H60/SN74HE0
or SN54H62/SN74H62
T Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection,
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54 typical performance logic symbol, ‘54T pin assignments, ‘54
P ELAY J, N PACKAGES FH PACKAGE
4WIDE AND.OR. [TYPE | POWER IDELA JRLL 5 = e T T R
INVERT GATES | 54 23 i1 0.5ins 113) ZC 3G 2 A |12,
‘H54 41 mW | 6.6ns B 3 D 10 H 3 C 13 6
‘'L54 1.5mW | 43ns c i2) & 4 E 1 nu 4 D 14 H
. 3) 5 F 12 nu 5 nc |15 nc
LS54 | 4.5mW [12.5ns D e — e
g & 7 GND |14 Vecl| 7 ne |17 ne
SN5454 (J,FH) SN7454 (J,N) 5) ST TSR
SN54HS54 () SN74H54 (J,N) F TR
SN54L54 (J) ] & 10 GND| 20 Vec
SN54LS54 (J,FH) SN74LS54 (J,N,FN) 110)
H

= o Y= TEFT
positive logic: Y = AB+CD+EF+GH pin assignments, ‘H54

J, N PACKAGES
logic symbol, ‘H54% T Y
200C 9 H
A1 & > S0 10 |
8 (13} 4 E 11 nu
1
2) 6 F 2 nu
c & 5 G 13 8
D (3) 7 GND |14 vee
8)
E- @) & "_\l_y
= (5)
(6)
G
" 9) &
(10
£ pin assig ‘L54, ‘LS54 3
positive logic: Y = AB+CD+EFG+HI
J. N PACKAGES FH, FN PACKAGES
logicsvmhol,'LS-‘l,'LSSd‘ 1 A 8 nc 188G 11 nc
W 2580 G 2 12_nc Q
A & =1 3 c |10 @ 378 |3 °F b =]
(2) 4 D 11 H 4 C 14 G 4=
i @) 5 _E 121 5 nc |15 nc =
c & [ 13_J 6 D |18 H Q
o (4) 7 GND|14 wveell 7 ne |17 ne -
5 8 _E 18| [T}
E : (6) 9 Y 19 J =]
] = ¥ 10__GND| 20 Vgg o
(10) o
G =4
1
L oo
{ 12) =
(13)
J

positive logic: Y = AB+CDE+FGH+1J

T Pin numbers shown on logic symbols are for J and N packages only.
ne — no internal connection,

nu — make no external connection,
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typical performance

55

logic symbol, ‘H565T

pin assignments, ‘H55

X = Output of SN54HE0/SN74HE0

2-WIDE 4-INPUT TYPE [POWER |DELAY| AV [ & =
AND-OR-INVERT GATES | ‘H56 | 30mW | 6.8 ns 2)
155 | 15mw| 43ns| o w
‘LS55 | 2,75 mW |12.6 ns (4)
D
SNS4HSS (J) SN74HS5 (J,N) ¢ 10 =
SNS4LS5 (J) (11)
SN54LSE5.(J,FH) SN74LS55 (J,N,FN) Rer]
G
(13)
e
(5)

=5

7 19)

J. N PACKAGES

x|lolo|®@|>»
3
x| n|m[xf<

~wololalw|n|=

8
bl

paositive logic: ¥ = ABCD+EFGH+X

logic symbol, ‘LS5, ‘LS55t

pin assignments, ‘L55, ‘LS55

o SNEAHG2/SN74H62 J. N PACKAGES FH, FN PACKAGES
{1150 [ =1 Viosdous| W OAEY, T
2 2 8 9 nc DA | Y2y
F 10 E 3 B 13 nc
(3) 4 D 11 F 4. C 14 E
(@) 5 nc 12 G 5 nc 16 ne
(8 € nc |13 H & 0 |18 F
E (10) & 7 GND[ 14 veel] 7 me |17 ne
a1 8 nc |18 G
F 9 nc 19 H
G (12} 10 GND| 20 Vg
H (13)
positive logic: Y = ABCD+EFGH
3 55 logic symbolt pin assignments
o 50-TO-1 CTR JG. P PACKAGES
FREQUENCY DIVIDER 6} - 1__GLKSI{ 05 ClkA
3 au e CLR C1-0 7 Vcc |6 CIR
o m i 3 04 |7 O
[= typical performance ) DIVS @ 4 GND [8 Qg |
(7] CLKA —E45 4 CT=4 |—— Qp
~+
CLOCK DIV10
TYPE LI (1) (7)
o FREQuency | CLEAR | POWER | o Ul BER)
c, ‘LS56 25 MHz HIGH 85 mW CT>4 —— ¢
j= 8
) SN54LS56 (JG) SN74LS56 (JG,P) For chip carrier information,
contact the factory.
TPin numbers shown on logic symbols are for J, JG, N, and P packages only.
nc — no internal connection.
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57 logic symbott pin assignments
80-TO-1 CTR JG, P PACKAGES
(6) 1 CLKB |5 CLKA
FREQUENCY DIVIDER CLR CT=0 > Vee |5l
L'I 3 0p 7 Qg
typical performance (51 DIVE &) 4 GND |B Q¢
CLOCK CLKA —5 + CT>2——Qpa
TYPE | couency | CLEAR | POWER i DIVID o
- ¥ S 55 mw | CLKE —Lp 4 CT=4.9 [— = 0g
LS67 25 MHz HIl m b o
SN54LS57 (JG) SN54LS57 (JG, P)
6 0 typical performance logic symbolt pin assignments
DUAL 4-INPUT TYPE |POWER | 14— | & 3. N PACKAGES
i 1 1A | 8 20
EXPANDERS 60 4 mW 1B (2) an w 28 T
SN5460 (J) SN7460 (,N) | 'HB0 6mW | @ 3 S ELRE
SNSAHGO (J) SN74HEO (I,N) = 12) 5 [3 2 [ X
*60 positive logic: 10 5 28 |12 1X
X = ABCD when connected to X and X inputs of 24 (4) & 6 2C |13 1D
SN5423/SN7423, SN6450/SN7450, or 5 7 GND |14 Vco
SNB453/SN7463 28 (10) 2%
‘HEB0 positive logic: c {6) E [ =
X = ABCD when connected to X and X inputs of 2 N~ 9 2%
SN54H50/SNT4H50, SN5AH53/SNT4H53, o 2p—i8!
SNSAHS5/SNT4HSES
51 typical performance logic symbol T pin assignments 3
{1}
a1 ) J. N PACKAGES
TRIPLE 34NpUT | TYPE | POWER & ) — T & ax o
EXPANDERS B8] 3 mW 18 EF——1X3 38 [ 5 -
jem] a_ic |10 _3x =
SNB4HB1 (J) SN74H61 (J,N) ( =)
4) 4 2A |11 3A
positive logie: 2A——— & @l s 28 [12 3B w
X = ABC when connected to X input of 25181 e _ax[8 2¢ [13 3C P
SNGAH52/SN74HS52 (6 7 GND|14 Vge [T
2c S
(11)
3A——— & ot
18 (12) £ - (10) ax 9
¢ (13) o
t Pin numbers shown on logic symbols are for J, JG, N, and P packages only.
nc — no internal connection.
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typical performance

62

logic symbolt

pin assignments

(1)
4-WIDE AND-OR | TYPE | POWER A & 1 J. N PACKAGES
EXPANDERS ‘HE62 25 mW B__(Zl_ 1 A 8 X
3) 2 8 9 F
SN54HB2 (J) SN74H62 (J,N) c & 3 'C 10 G
p—t4 T R
(5) 5 E 12 1
ET 8) = 6 X 13 J
i EI: T 7 GND| 14 Vee
PRS0 [~ 8) 2
(1)
H
' (12) =
(13)
J
6 3 typical performance logic symbolt pin assignments
HEX CURRENT- [Type |[POWER |DELAY i v ) 1J.1:P“K;Gii iFR.FNPA:::KAGES
E B 1A [>200 uAl p—— 1Y Ro 1L
SERCIN G LSG3 | 33mW | 21ns |; {50, uA) 2 1Y | 9 4A [[2 1A |12 av
INTERFACE (4) L 3l 3 2 |10 _SA [[3 1Y [13 aA
GATES z“_‘_‘m (e 2y 4 2A |11 sY a4 2y [1a BA
3A ——— —13Y 5 3A |12 6Y 5§ nc |15 nc
SN54LSE3 (J,FH) SN74LSE3 (INFN) . (8) B . e e T T
5A (10) (11) sy 7 GND|14 vee||[ 7 ne [17 nc
(13) (12) B 3A |18 @Y
fa i 9 3Y |18 6A
10 GND| 20 Ve
3 64 65 logic symbol, 'S64t pin assignments
r
4.2.3.2 INPUT AND-OR- :::l u > J. 1 PACKAGES FH, FN PACKAGES
) 1A 8 ¥ 1 nc |11 nc
INVERT GATES (12 2 E 3 J 2 A 1218Y,
:‘U typical performance ) 3 F 0 K 3 E 13 J
o Lt 4 G 11 B A F 14 K
o TYPE OUTPUT POWER | DELAY @ g 5 H 12. C 5 nc 15 ne
c : TOTEM — O] Pa 18 8=l = |30 8 G |16 8
o S84 POLE 29mW | 3.5ns AT = 7 GND |14 vee|| 7 me |17 ne
- 15) 8 n _[18 €
‘S65 OPEN- |36 mw | s5ns i6) S S
G) COLLECTOR 4 — 10 GND |20 vge
c QL g
a SN54564 (J,FH) SN74564 (J,N,FN) «hal
) SN54S65 (J,FH) SN74565 (J,N,FN)
logic symbol, 'S5t
A._‘.‘_‘_ & >
11
B
o121
o131
) =
] ofs®
PO =
(5)
H
, )
L ry
(10}
positive logic: Y = ABCD+EF+GHI+JK
T Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection,
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EB logic symbolt pin assignments
J. N PACKAGES
DUAL 4-BIT DECADE COUNTER - CTRDIV 2 T LT
1CLKA —Dp 4 (L) IPPS 2 10g |10 20g
®  High-drive outputs (IgL rated at 8 mA/16 mA) cT=0 A 3 10p |11 2GR
i CTRDIVS 4 1CR [12 20p
typical performance b g {2 40g Si820cEN| 1338100
Bni CT=0 T (13} 30 6 nc 14 104
COUNT T POWER 1CLKE b 4 3 mc 7 _20a |15 1CLKB
2 ——— D 8 GND 16 V
FREQUENCY DISSIPATION T ce
60 MHz Low 180 mW o >4 0 7) 20, FH. FN PACKAGES
2CLR m-b- cT=0 10l 54 1 nc 11 ne
2CLK —5 4 cT 5} 5, 2 1CKA |12 2CLK
SN54LS68 (J,FH) SN74LS68 (J,N,FN) C 3 10s |13 20g
12)
3 —20p 4 10p |14 2CLR
5 1CLA |15 20p
6 nc 16 nc
7 20¢ V7 10¢
B nc 18 10a
9 20p |19 ICLKB
10 GND |20 V¢
nc—no internal connection
69 logic symbolt pin assignments
DUAL 4-BIT BINARY
RY COUNTER STV 2 J, N PACKAGES
Lt > + (14) e : 2?"
LKA — 2 10 3 z
iah-dri 1Q B
° High-drive outputs (Ig|_ rated at 8 mA/16 mA) cT=0 A T oo |11 2C0H
TR 14) CTRDIV B 4 TR [12 20p 3
typical performance > 2 14 5 20c [13 10Gc
(15) CT=0 (13) 10 6 nc 14 104
COUNT RIEAR POWER 1ceke Pt CT [ 7 204 |15 1CLKB @
FREQUENCY DISSIPATION ! 190/ [[EECNOT 18TV =]
70 MHz Low 180 mW 115 D 7) 59 FH, FN PACKAGES =
ot e crep A e i (&
19) —— 208 2 1CLKA |12 2CLK
2CLK = + cT 5) 5q 5 e -
SN54LS69 (J,FH) SN74LS69 (J,N,FN) 2 . C 1087011 B L)
3 b——20p 4 10p [14 2CIH 3
5 1CLR |15 2Qp
6 nc 16 nc -u
7 20c |17 10¢ E
B nc 18 10a a_
9 20a |19 1CLKB
10 GND |20 Vge
nc—no internal connection
1 Pin numbers shown on logic symbols are for J, JT and NT packages only.
nc — no intemnal connection.
TExAs 3-25
INSTRUMENTS

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265



eping 19npoid MK)

PRODUCT GUIDE

70 logic symbolT pin assignments
AND-GATED J-K POSITIVE- PRE ::‘%l‘—"- 25 J. N PACKAGES FH PACKAGE
= & 1 nc 8 a 1 nc 11 nc
EDGE-TRIGGERED FLIP-FLOPS ] 0 (8) P I 1 [« TR
typical performance — (5 p a n 10 Kt 3 CA[13 ¥
PWR/ | SET e 3 (12) 5 4 J2 11 K2 4 N 14 K1
- LK c1 5 J 12 CLK 5§ nc 15
TYPE f, HOLD e
as FF up ;)E c2 6 8 [13 PRE|[ 8 J2 |16 K2
‘70 [ 35MHz | 65 mW |20 nst| S nst K1 O & T CNO)| 14 TRVEC ] |E7ne BN 7i8ne
K2 210 1K . 16) 5 87 18 CLK
1 Rising edge of clock pulse, K 9 9 @ 19 _PAE
1 Falling edge of clock pulse. R 2) 2R 10_GND] 20 Vec
SN5470 (J,FH) SN7470 (J,N) 5 =
positive logic: J=J1J2'J
K= K1'*K2'K _
If inputs J and K are not used, they must be grounded.,
Preset or clear function can occur only when the clock input is low.
Tl logic symbol, ‘H711 pin assignments, ‘H71
‘H71: AND-OR-GATED J-K MASTER- PRE :—?—:—b s LA
- 1 1A
SLAVE FLIP-FLOPS WITH PRESET J1A B & |21 : .Jna : &
typical performance L (3) |— 1 3 J2a [10 KiB
J2A = (6) a |4 J28 |11 K2A
PWR/ | SET- 128 & 5 PAE |12 K28
TYPE fmax = e HOLD (13)
CLK c1 otz [e0 Tis ok
‘H71 | 30 MHz | 80 mW | O nst | Onsy Kia & 2 1> 7_GND (14 Vee
‘L71 | 30MHz |38 mW |Onst | Onsi K1B UL
kza 41 1K
t Rising edge of clock pulse. K2B {12)
+ Falling edge of clock pulse,
positive logic: J = (J1A-J1B}+(J2AJ2B)
SN54H71 (J) SN74H71 (J,N) K = (K1AK1B)+(K2A-K28B]
L71: AND-GATED R-S MASTER- pin assignments, ‘L71
SLAVE FLIP-FLOPS WITH PRESET
J, N PACKAGES
AND CLEAR logic symbol, ‘L711 T [ 8 Q
— (3 2 CIR| 9 m
SN54L71 (J) PRE —Ixi5S 3 st [10 R2
51 :3: = 4 52 |11 A3
4 5 53 12 CLK
s2 15
53 B 1 ® o |6 a_ |13 PRE
(12) 7 GND[14 vee
Bt | o (6)
p 2 & qpP~a
R2 ”0: 1R
11
R3
Er g el
positive logic: R =R1'R2'R3
§=51-52'83
t Pin numbers shown on logic symbols are for J and N packages only,
nc — no internal connection.
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?2 logic symbolt pin assignments
AND-GATED J-K MASTER-SLAVE PRE :;%J::- S J. N PACKAGES FH PACKAGE
1 nc 8 Q 1 ne 11 nc
FLIP-FLOPS WITH PRESET AND CLEAR iy & T TR 5 K [[Z m [1Z 0
typical performance 2 | L e 3 01 |10 Kz (|3 _CIR[13 K1
43 ———Q 332 |11 _Ka [[& 51 |14 K2
TYPE | frax EWRANSELS | ioiD ok 12T 5 43 |12 CIK|[6 nc |16 nc
FF uP K @ - = BlF [6 6 |13 8 J2 |16 K3
72 | 20MHz | 50 mW |Onst | Onst Ko 01 1K FEIGND [ T4mVEc| [ na il [ 708ne
"H72 | 30MHz | 80mW |Onst | Onsl ka 1] L
‘(72 | 3MHz |38 mw |0nst | Onsi A S o Gno |20 Vec
t Rising edge of clock pulsa. positive logic: J = J1-J2-J3; K1°'K2°'K3
4 Falling edge of clock pulse,
SN5472 (J,FH) SN7472 (J)
SN54H72 (J) SN74H72 (J)
SN54L72 (J)
73 logic symbol* 73, *H73, ‘'L73t pin assignments
DUAL J-K FLIP-FLOPS ke g 12) 7N PAGKAGES
(1} p— 10 7_1CLK| B_ 20
WITH CLEAR 1cLK ———1 C1
: PPRCLI P B | T
typical performance R 12) = 1P 10 3 1K [10 2K
PWR/ | SET- ) $TVecl| MIGHD
TYPE | fmax HOLD 245 A9 5 T ZCK[1Z_ 10
F-F up 2CLK ol 6 2CLA|13 10
g M AL | = 7052 14
73 20 MHz 5mW | Onst| Ons{ 2K Bl = 8) 23
‘H73 | 30 MHz | BOmW | Onst| Onsi 2CLR —>
‘L73 3MHz |3.8mW | Onst| Onsi |Dﬂi¢$’b‘mbﬂi,'L573Af
'LS73A | 45 MHz [ 10 mW [20 nsi| 0 nsi L I 12) 3
(1) 10 For chip carrier information,
t Rising edge of clock pulse. 1CLK _b't:s) P C1 contact the factory,
4 Falling edge of clock pulse, i( 2 1K - (13) ia )
1CLR —D> R
SN5473 (J) SN7473 (J,N) S o =)
SNB4HT73(J) SN74H73 (J,N) (5) 20 =
SN54L73 (J) 2CLK D (G}
SN54LS73A (J SN74LS73A (J,N) 2K —=— ~ © .35
2CLR 16) o
Q
=
T
o
=
o.
T Pin numbers shown on logic symbeols are for J and N packages only.
nc — no internal connection.
I Texas 327
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14 logic symbolt pin assignments
DUAL D-TYPE POSITIVE-EDGE- 1PRE %ﬁ‘- s LI 3.1 PACKAGES _||_FH, FN PACKAGES |
1cLK ——b ¢t v WCA[ 8 28 [[1 nc 11 ne
TRIGGERED FLIP-FLOPS WITH 10 (2) 1D 6 = 2 10 8 20 [[2 €R|12 28
PRESET AND CLEAR T P—— 10 3 _1ck|10 2PRE|[3 o |13 20
= o] [ PRE|11 2cik|[ 4 1cix|1s 2PRE |
2PREHEH 8 59 5 10 |12 20 || 5 nc [15 ne
2CLK i »3 6 10 |13 2CLR|| 6 1PAE[16 20K
z(i_zm_ o = 7 _GND |14 Vce ; :co :; :cg
8 18 |18 2CR
typical parformance 10 GND |20 Vec
TYPE o P:’g" S:: HOLD
‘74 25 MHz 43 mW 20 nst 5 nsl|
‘ALS74 50 MHz 6 mW 15 ns! 0 ns!
‘AS74 125 MHz 26 mW 45ns! Ons |
‘H74 43 MHz 75 mW 15 nsi 5 nst
‘L74 3 MHz 4 mW 50 ns! 15 ns!
‘LS74A 33 MHz 10 mW 20 ns! 5 nsl
‘574 110 MHz 75 mW 3 nsi- 2 nsl
1 Rising edge of clock pulse.
SN5474 (J,FH) SN7474 (J,N)
SNB4ALS74 (J,FH) SN74ALS74 (N,FN)
SN54AS74 (J,FH) SN74AS74 (N,FN)
SNE4H74 (J) SN74H74 (J,N)
SN54L74 (J)
SN54LS74A (J,FH) SN74LS74A (J,N,FN)
SN54S574 (J,FH) SN74574 (J,N,FN)
' Pin numbers shown on logic symbols are for J and N packages only,
nc — no internal connection,
3-28 TExas
INSTRUMENTS

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265



PRODUCT GUIDE

" 5 logic symbolt pin assignments
(2) (18]
4.BIT BISTABLE LATCHES 1 12 prl s L
5 113 —c1 SR
typical performance 1C.2C = 08 2re1 009 [102E30
a
ouT- TOTA | . (14) 320 AILES
TYPE pELAY | TOTAE e o 28 3 3C.4C12 GND
PUTS POWER a8 I35 L (00) 35 5 Vgc |13 1€.2C
76 | 0@ | 15n0s |160 mW acac i g1S ‘—'-J%aﬁ 5 30 |14 28
‘L75 | 00 | 30ns | 80mW e [ —";L"’E e
‘Ls75]| 0,a | 11ns | 32mW ’ A0 Ag
For chip carrier information,
23553135(15’ SN7475 (J‘N] contact the factory.
SN54LS75 (J) SN74LS75 (J,N)
76 logic symbol, 76, ‘H76t pin assignments
(2)
DUAL J-K FLIP-FLOPS WITH TPRE = & - J. N PACKAGES
PRESET AND CLEAR o 1 [ Y =
1CLK 1) c1 2 1PRE [10 28
typical performance 1K (18] 1K 18 i 3 CN 11 2Q
TYPE | f EWR/ASET oL 1 ::: 2 ; “’::C :; :‘:‘“
o F-F | up 2PRE ——D % 201K |14 18
2 9 qL b
76 | 20MHz [ 50mW | Onst | 0nsi ) = Azl e
2CLK 8 2CCA 16 1K
‘H76 | 30MHz | 80mW | Onst | Onsi (12} 10) =
2K Tp——20
‘LS76A | 45 MHz [ 10 mW (20 nsi | O nsd 2CLR (8) ; For chip carrier information,
_ contact the factory.
1 Rising edge of clock pulsa, logic symbol, ‘Ls76AT
| Falling edge of clock pulse. 1PRE (2) s o
1 4) 1 (15) 10 :E
SN5476 (J) SN7476 (J,N) e = =]
SN54H76 (J) SN74H76 (J,N) (16} (
A 14)
SN54LS76A (J) SN74LS76A (J.N) K 1K —1d o©
1CLR —7—12- R -
srre L) o
@ (1) =
2 @ =2 ©
2CLK t_hm ) . o
10) o=
2K P~—— 70 s
2eiR 8 Q.
t Pin numbers shown on logic symbols are for J and N packages only.
nec — no internal connection,
[ Texas 3-29
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77 logic symbolt pin assignments
4-BIT BISTABLE LATCHES TepALl ) (14) J, N PACKAGES
i [———1a 1 1D 8 4
typical performance (12) c1 Q
ic,zc 2 20 9 3a
ouT- TOTAL Q (13)
DELAY 2p 2 0 2 3 3cac| 10 nc
o 2 e e, e
ns m = 5 12 1c2C
3 c3 Sl d e A
a | 30ns | 80mw el G 5 40| 13 20
a [ 10ns | 35mw PTa LI P el i e | BT
SN5477 (J)
SN54L77 (J)
SN54LS77 (J) For chip carrier infarmation,
contact the factory.
78 logic symbol, ‘H78T pin assignments, ‘H78
91
DUAL J-K FLIP-FLOPS WITH OLK —a[S! e
PRESET, COMMON CLEAR, AND CLR R R R
COMMON CLOCK 1PRE %@.‘n. s = T 318 |10 2PRE|
4 AN 2y
typical performance Y :‘:( |~ 5 20 |12 CIR
PWR/ | SET- (10 6 20 |13 1PAE
TYPE Fraw HOLD 2PRE "lwh" | SIS 7_GND |14 Vce
F-F uP A [m s
‘H78 | 30MHz | B0mW | Onst| Onss 2 8 =
‘L78 3MHz [38mW /| Onst | Onsi logic symbol, ‘L78t
‘LS7BA | 45 MHz | 10 mW |20 nsi | O nsi
ok W c1
15) pin assignments, ‘L78, ‘LS78A
1 Rising edge of clock pulse, CLR R
{ Falling edge of clock pulse, W ::: ~ls s, ' J.cl:xucxanszzz
SNB4H78 (J) SN74H78 (J,N) it m')'— u Te12) 1 2 VPRE| 89 2@
SN54L78 (J) | e fLLS 3 1 10 23
SN54LS78BA (J) SN74LS78A (J,N) 2pRE S8l 3 L % Veo |11 _GND
(10)
2 = o) 5 CLA |12 10
ax 1L 5 6 2PAE|13 10
7 2K 14 1K
logic symbol, ‘LS78AT
CLK :‘: c1
&tn & R
— ] For chip carrier information,
1PRE —Df g (KT contact the factory.
w By, (12 =
w84k
2PRE :f—:’-b- 8 _ .
2 r . 19) 20
2K ——
T Pin numbers shown on logic symbols are for J and N packages only,
nc — no internal connection.
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INSTRUMENTS

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265




PRODUCT GUIDE

80 logic symbalt pin assignments
GATED FULL ADDERS Al ll:; & >1 b |.1.B Nucu:as:l - FHFAC::AGE
) nc nc
typical performance Lr—— 2 Bc |9 Az || 2 B |2 Al
(10) 2
A* P 3 Ch |10 A 3 Bc |13 AZ
Type | CARRY [ ADD [ POWER —ﬁ 2 e Ly | I s Py
TIME | TIME | PER BIT (L 5% [12 B1 [[5 _m |15 _nc
‘80 10.5ns | 52ns| 105 mW Ag 1) o 6 X 13 B2 8 Cp+1|16 Ac
7 GND |14 Vcc|] 7 e [17_ne
SN5480 (4,FH) SN7480 (UN) g2 T a [ =1 5 1 |18 Bl
il et 13 6 — T |15 o2
NOTES: 1. A = A + A + A1:A2, B = ropiid ~—z ,i =5 22 T
B, + B* +B1+82 pe—tY I:Q a
2, When A® isused as an input,
A1 or A2 must be low,
When B* is used as an input, Bc,ﬂ_r_-.
B1 or B2 must be low, (3) 4) =
3. When A1l and A2 or Bl and On— 12! COpP™————Cn+1
B2 are used as inputs, A® or
B*, respectively, must be
open or used to perform dot-
AND logic.
8 2 logic symbolt pin assignments
2-BIT BINARY FULL ADDERS @ Z Aliies [ HrneHaots
typical performance al (14) D}P “{D (12) 24 2 Al 9 nc
CARRY | ADD | POWER A u ! £2 3 8|0 €z
TYPE s—2 1, 3 Voo |11 GND
TIME | TIME | PER BIT Q T
_3) | (10}
[ 82 [ 1a5ns [250ns| 87w B2 1 cof——c2 & nc [13 B2 3
(5 7 14 A2
SN5482 (J) SN7482 (J,N) co——cl =
S
For chip carrier information, '5
contact the factory. 0
)
Q
=
o
8 3 logic symbolt pin assignments E
4-BIT BINARY FULL ADDERS PO PS x - ‘;‘:‘ "“c';‘“i": A8
WITH FAST CARRY Az 8l o o5 2 1513 [10 A
typical parformance a3t J s 3 A3 |11\
CARRY | ADD | POWER St Sl e L
TYPE ( 81 (11) a 3 (15} 4 5 Vec[13 CO
TIME | TIME | PER BIT = n 6 12 14 Ca
| 83a | 10ns | 16ns| 76 mw ST a 75 B2 |1 SETA
- (14) a8 A2 16 B4
[‘Lssaa| 10ns [15ns| 24 mw pa—18) |5 o .
SN5483A (J) SN7483A (J,N) CU'—‘& cl For new chip carrier designs, use "LS283 or ‘S283.
SNE4LS83A (J) SN74LS83A (J,N)
T Pin numbers shown on logic symbols are for J and N packages only,
nc — no internal connection.
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8 5 logic symbol, ‘85, ‘'LS85, ‘5851 pin assignments, ‘85, ‘LS85, ‘585
4-BIT MAGNITUDE (100 comp J. N PACKAGES FH, FN PACKAGES
COMPARATORS PO—— 0 1 Qa3 9 Qo 1 nec 11 nc
p1 =t 2 P<an |10 PO 2 a3 1200
typical performance p2 413 P 3 _P=Qin [11_ai 3_P<Qin |13 PO
(15) 4  P>Qin 12 P1 4 P=Qin [14 Q1
COMP. —
TYPE ARE POWER P; 2) 3 P<a ——"H—KO 5 P>Qout {13 P2 65 P>Qin |15 P1
TIME P =T < w 6 P=Oout|14 Q2 6 nc 16 nc
‘85 21ns |275 mW Al e peq B p.q 7 _P<Oout |15 Pa 7 P>Gomt |17 P2
‘L85 82ns 20 mw o (9) 2 P>0Q —_.IE’I P>Q == S : :c-;ou::l :g S:
v 00—
LSB5| 235ns | 52mw a7 U0 v 0 G\ |20 Vee
'S85 | 11.5ns |365 mwW a2 114 Q
SN5485 (J,FH) SN7485 (JN) o3 =1 {3 .
SN54L85 (J) Pin assignments, ‘L85
SN54LS85 (J,FH) SN74L585 (J,N,Fry) ogic symbal, LgsT 3, N PACKAGES
SN54S85 (J,FH) SN74585 (J,N,FN) 1 Q2 8 Qi
120} COMP. 2 P2 0 PO
PO —— lo 3 P=Qout|11_0Q0
P1 il P 4 P>Qin 12 P<Qout
P2 (2) § P<Qin |13 P>Qout
p3 181 |4 e 6 P=Qn |14 Q3
peq 15! p<af—=_p<ca [7 _P1 15_P3
= ) = @ 8 GND |18 Vec
P=Q 7 - P=Q f——— p=q
e
0 paf 13 oo g
a0 ——o
(9)
a1 ——— Q
az (1
Q:—M—. 3
86 typical performance logic symbol, ‘86, ‘ALSB6, 'LSB6, 'S86' pin assignments, ‘86, ‘ALS86, ‘LS86, 'S86
QUADRUPLE TYPE POWER | DELAY 1a 4 -1 @ J.NPACKAGES || FH, FN PACKAGES |
2-INPUT Ll 150 mW' | 14 ns 1 12 1¥. 1 1A | 8 3 || 1 _ne J11 ne ]
‘ALSB6 an W ) 2 18 [ 9 3A || 2 1A [12 av
EXCLUSIVE- ‘LBB 15 mW 55 ns 25 5 ——— 2v 3 1Y [0 38 3 18 [13 3a
OR GATES ‘LS86 30 mW 10 ns o (9) " 4 2A |11 ay 4 1Y |14 38
‘586 250 mW 7 ns 110l (8 4 DS 2 N2 AS] | SEEnasH]ELA NG
as 2) 6 2y [13 48 6 2A [16 a4y
SN5486 (J,FH) SN7486 (J,N) 4A (R 7 _GND[ 14 vee|[ 7 me |17 ne
SN54ALSB6 (J,FH) SN74ALSB6 (N,FN) 4 231 | 8 28 |18 aA
SN54L86 (J) E T Y N80
I ‘ + H
SN54LSB6 (J,FH) SN741S86 (J,N,FN) Oﬂl;:vmbol, La6 0 GND| 20 Voo
SNB54S86 (J,FH) SN74S86 (J,N,FN) 1A o | =1 (3)
18— Lhs A o .
24 (5) o pin assignments, ‘L86
25 {8 et J. N PACKAGES
1A (8) (10) 1 1A 8 3A
(9) p— 3Y 2 18 9 38
S8 3 1Y |10 av
4A 9 an L. 4 2vy |11 ay
4B —— 5 2A |12 4A
6 28 13 48
_ 7 _GND [14 vg
positive logic: ¥ = A () B=AB+ AB
T Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection.
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H? typical performance logic symbolt pin assignments
(8 | ES
4BITTRUE/ | TYPE | POWER [DELAY| 8 792 L PAGHAGE
N3
COMPLEMENT, | 'H87 | 270 mW | 14ns l 2 Al 9 Va3
(2) 3 (3] 3
ZERO/ONE Al ——12 3 Y1 3 Y 10 A
A2 (51 16} Y2 4 nc 11 nc
ELEMENTS A3 (10) 0 v, 5 A2 |12 Y4
J SN74H87 (J,N (13) 12) v, 6 Y2 |13 A4
SN54HB7 (J) (4,N) Ad R
88 logic symbal ! pin assignments
ROM 32X8 J, N PACKAGES
256-BIT READ-ONLY AD 10} ° A0 (1) ail 1 a1 9 Q8
MEMORIES Al (11) AQ (2) o ; Ei :? :clr
(12) 0 (3)
v A2 ——— A== AQ 03 4 Q4 12 A2
typical performance = 113) | Ki Aol (4) B = e
ADDRESS | ENABLE | POWER PORLLL i PS Al e 606 12 As
TYPE (15) (6) 7 Q7 15 5
TIME TIME PER BIT T —D EN AQ o Q6 8 _GND 16 Voe
‘8BA 26 ns 22 ns 1.1 mW A B Q7
AQl———a8
SN54488A (J) SN7488A (J,N)
89 logic symbolt pin assignments 3
: RAM 16 X 4 J. N PACKAGES
64-BIT READ/WRITE el T &S
MEMORIES A L18) . [2 ME [10 D3 o
typical performance az 14 Ags 3 1104 =
(13) a D1 |12 D4 =
L ‘Aooness ENABLE | POWER i 5 a1 |13 _As 5
ME — 1C2/G3 6 D2 |14 A2
TIME TIME | PER BIT I P e Ty (&)
|I ‘89 | 32ns 30 ns 5.9 mW ) - | 8 GND|18 Vce -
D1 1 21 5 = (5]
SN7489 (J,N) A 20 el Q ai b= |
28l M=, bo]
(10) (9) o
D3 3 p=s
D4 112) (11) aa o
T Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection,
TeExas 3-33
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9 n logic symbott pin assignments
DECADE COUNTERS Roi2 o] RS J. N PACKAGES
g l—— 1 cxe [ 8 oc
typical performance e (3) CT=0 2 no] 5 ap
3 ROI2)|10 GND
tvee | SOUNT lciean|TOTAL | pop8 [T " e [11 ap
FREQUENCY POWER S 23 SV {Hamox
‘90A 32 MHz HIGH | 160 mW 68 ROI}13 nc
‘L90 3 MHz HIGH | 20 mW 1 _RARI14 CKA
‘LS90 | 32MHz | HIGH | 40mw ckatli Py F)
SN5490A (J) SN7480A (J,N) L 3cT=1
SN54L90 (J)
SN54L590 (J) SN74LS20 (J,N) Qve -%Ga
LI cr T
43cT=4 2 ——ap
For new chip carrier designs, use "290 or 'L5290,
91 logic symbolt pin assignments
8-BIT SHIFT REGISTERS ek 2 >cf’ﬂiﬂ 0 o : J.r: ncu;of:
typical performance p 11 > L (14 5 2 nc 9 CLK
e A 12) D H 3 nc_ |10 GND
cvpe| SHIFT pATA | TOTAL L s
5 Vec [12 A
FREQUENCY | = |POWER : 2 ,: D:
1
‘91A | 10MHz |GATEDD| 176 mW i <
3 ‘Lot 3MH:z |GATEDD[17.5 mW
‘Ls91| 25MHz |GATEDD| 60mw
SN5491A (J) SN7491A (J,N) Forchipoatlerintorm oo
? SN54L91 (J) contact the factory.
o SN54LS91 (J) SN74LS91 {J,N)
o
=
2 92 logic symbolt pin assignments
G) |DIVIDE-BY-12 COUNTERS et | R LRSI J. N PACKAGES
= typical performance 0 cT=0 JEECKBl R0 05
& Ro2 2| 2 e |9 Gc
3 nc 10 GND
(1] TYPE COUNT ) |ctEan | XorAL 4 nc |11 O
FREQUENCY POWER cka e[ OV2 (AL Vool 1z
‘92A | 32MHz | HIGH | 160 mW A RO 138w
‘Lsg2 32 MHz HIGH | 3gmw i DIV3 () 7_ROi2I[14 CKA
CKBJ—'}>+ F—
SN5492A (J). SN7492A (J,N) ”{?z.,jl_
SN54LS92 (J) SN74LS92 (J,N) — DIVZ (8]
5 ——ap
For new chip carrier designs, use ""LS292,
T Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection.
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93

logic symbol, ‘934, ‘LS93t

pin assignments, ‘93A, 'LS93

4-BIT BINARY COUNTERS & & CTR J, N PACKAGES
t RO() z 1 CKB | 8 Qg
typical performance T cT=0 2 Roill| 9 Oa
COUNT Farza|lh Ll 3 ROI21[10 GND
Y/ CLEAR n
TYPE | crequency POWER = ARG 115108
(14) Div2 (12) 5 Vec |12 Qa
'93A | 32 MHz HIGH [180mW | cka——tb+ 20 e e
‘L93 3 MHz HIGH 20 mW DIve s 7 nc |14 CKA
‘1593 | 32MHz | HIGH | 39mW x T
CKB ——Eb> 4 cT —0C
SN5493A (J) SN7493A (J,N) 2 (n ap
SNB4L93 (J)
SN54L593 (J) SN74L593 (J,N) logic symbol, ‘L93T e e
e IR 3, N PACKAGES
RO cT=0 1 _RONI| B CK8
fo(2) 2. 2 ROZI| 8 Qg
3 nc 10 Qg
T = 4 Vee |11 GND
CKA_h.i’l:->. JLQA § nc 12 Qp
6 nc 13 0a
ove o 19 o, [T e [1a cKa
(10)
CKB_.(.ELB.;. + cT ——n0¢
2 |12 o0
For new chip carrier designs, use '293 or 'LS293.
94 logic symbolt pin assignments 3
4-BIT SHIFT REGISTERS SAG4 J, N PACKAGES
PE1 (6) G1 1° PIA 9 Qp
(DUAL ASYNCHRONOUS = el T T &
PRESETS) (10 3 PIC |11 P2D
typical performance L (8] R 4 PID |12 GND E
CLK Ecy_p 5 Voo |13 PIC =
SERIAL 6 PE P2B
ol SHIFT bATA | ASYNC|TOTAL | sEA ::) 3] : SE; :: o (L)
FREQUENCY CLEAR |POWER | P1A —7=—] 18 §_ClK |16 P2A o
INPUT P2A —— 25 o
‘94 10 MHz ) HIGH [175mW | pis 2275 =
pog 14 25 e
(=]
SN5494 (J) SN7494 (J,N) Pic (3) =
pac 13 fel
(a)
PID 8
S RRTI | — 0o
T Pin numbers shown on lagic symbols are for J and N packages only.
nc — no internal connection,
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95 logie symbol, "95A, 'AS95, ‘Ls9581 Pin assignments, ‘95A, ‘LS95B |
4-BIT SHIFT REGISTERS 8) SRG4 J. N PACKAGES FH, FN PACKAGES
(PARALLEL IN/PARALLEL OUT, MODE 26 RZ(LoaL] JRESERS: | LML | SinalS | Iine
SHIFT RIGHT, SHIFT LEFT MIllsHIRE) o Ll N LT
SERIAL INPUT) a ot ::jl Pisxice P (L T e
cLkz —b=b 2c4 = 0
5 D [1Z O 5 nc_ |16 nc
C o 8
; SER (1) ) (13 6 MODE[13 Qa 8 C 16 Q¢
typical performance A 2) o —— 0p 7 GND 14 Vec |l 7 me [17 ne
SERIAL (3) (12) 8 b 18 Qg
TYPE S paTa | TOTAL . G P I8 MODE|1ASOR
FREQUENCY POWER 6 o) %¢ 10 GND 20 Vee
INPUT pl=— op
DA 25 MHz D 195 mW | jogic symbal, ‘Lost pin assignments, ‘L95
‘AS95 T
05 3 Mbiz D 19 mW | mope € M2 [LOAD] 3 J;::A“;G?Lm
'LS95B 30 MHz D 65 mW _E M1 [SHIFT] 2 B 9 0p
CLK1 -:.g)'_l:-wcan—» 3 c 10_Qc
4 Vcc |11 GND
Pr2C4
SN54S5A (J,FH) SN7495A (J,N) e e | s o |12 Gs
SN54AS95 (J,FH) SN74AS95 (N,FN) SER ——] 30 113) ERMODRE 13 I
(14) Qa 7 CLK1|1a A
SN54L95 (J) A T 40 e
SN54LS85B (J,FH) SN74LS958 (J,N,FN) L e 0] 08
T m %
A ap
9 B logic symbolt pin assignments
5-BIT SHIFT REGISTERS SRGS J. N PACKAGES
typical performance LR e g JEELIRI TR Iaeh
ni
cLk bC1— 2 A 10 O
SERIAL pe 8| qp L e PR
SHIFT ASYNC | TOTAL I 4 C 12 GND
TYPE DATA 9
FREQUENCY CLEAR | POWER SER 1D (15) S P EEETS
INPUT A A2 25 0p [6 D (12 ap
‘96 10 MHz D LOW | 240 mW 5 i3 (14) o 7 _E 15 0Oa
‘Lo6 5 MHz D LOW | 120mW o @ = T uB 8 Pt |16 CiA
‘LS96| 10 MHz D LOW | s0omwW p L8l [ u;
(2] (10)
SN5496 (J) SN7496 (J,N) E Qe
SN54L96 (J) For chip carrier information,
SN54LS96 (J) SN74LS96 (J,N) contact the factory.
97 logic symbolt pin assignments
SYNCHRONOUS 6-BIT [ﬁ:l J. N PACKAGES FH PACKAGE
BINARY RATE MULTIPLIERS cikfg By L8 e B
typical performance & 3 BS 11 ENin 3 Ba 13 STRB
Gl
TYPE | POWER |FREQ' sTRose 12Lr o O Y T | B o
‘97 | 345 mW | 32 MHz ENABLE —— G2 P—z [ 14 B2 6 nc 16 nc
unITY/CAS L2 va (6) 7 ENout| 16 B3 IS, 17 _CLR
¥ Maximum clock frequency CLR CT=0 2 ¥ 8 GND | 18 Vee 8 Y 18 B2
SN5497 (J.FH) B0 ::: 0 2cr-63 T EnanLe oo |30 Ve
SN7497 (J,N) 81— =
gz 141
{151 L
B
[RATE]
Bs 12
s 2 e
T Pin numbers shown on legic symbeols are for J and N packages only,
ne — ne internal connection.
3-36
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98

logic symbolt

pin assignments

MUX J. N PACKAGES
4-BIT DATA SELECTOR/ e e WS
STORAGE REGISTERS cLk o b oo 200K 10 CLK
typical perf n| —L_: 3 B 11 Op
ypical performance A1 {2) 5 08 ax BT
a2_ l42p — 5 €1 |13 Og
TYPE |FREQUENCY |POWER ] L e AR
s34 (14)
(4) | (i 7 D2 15 Qp
‘La8 3 MHz 25 mW B2—— 8 GND |16 Vce
c1_t8 (13)
SN54L98 (4) 281 e
p1_U2 (11)
o2 (D ——0¢o
99 logic symbolt pin assignments
4-BIT BIDIRECTIONAL
NIVERSAL SHIFT REGISTERS SHed EOMIEACRARE
v MODE (—E” M2 [LOAD] 1A 9 CiK2
typical performance M1 [SHIFT] ; ; :? g_’D
18) D
SHIFT SERIAL TOTAL £ w_}b_>;(c:3”* 4 C 12 Q¢
TYPE DATA Bt ;‘ 4 - § Voo |[13_GND
FREQUENCY | o | POWER R G
" R = 116) (15 7 MODE15 Qa
| 'Loo 3 MHz JE 19 mW K (Tb 3K aa —exihio ¥
Stiogton il T (1)
B 4D 0g
(4) (12}
& ao %
o8 — (1) 2D
~—— oy (1h]
o
—
@
e
Q
‘“n logic symbolt pin assignments _g
8-BIT BISTABLE LATCHES (231 3 N PACKAGES o
typical performance m_ra 1 nc |13 nc L
TOTAT 101-2Tip | 15) 409 2 101 |14 nc o
TYPE |DELAY 102 (3) @ 102 3 102|15 203
FOWER (22) (19) 4 102|168 204
‘100 | 15ns |320 mW i (21) (20) e 5 10117 204
TDa—==— 104 ® nc |18 203
SN54100 (J) SN74100 (J,N) 7 GND| 18 103
x&r—n § 201[20 104
8 5 202 |21 104
- fip (g} 201 10 202 22 1D3
202112 2 02 11 20123 1C
2p3—118 | (18) 5q3 12 _2C |24 vce
204 (16) (17) 204
For chip carrier information,
contact the factory.
T Pin numbers shown on logic symbals are for J and N packages only,
nc — no internal connection,
TEXAS 3-37
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101 logic symbolt pin assignments
(5)
AND-OR-GATED J-K NEGATIVE-EDGE- PRE m—‘:" s J-""‘C““g
TRIGGERED FLIP-FLOPS WITH PRESET S et | B AT|mbars s
> 1B
typical performance = (3) | — 1 3 J2a |10 KiB
SETE 4 @ | (6) a [4 J28 |11 k2A
TYPE | fmax | PWR HOLD T 5 J2iNK28
up CLK WI'_'--.>(;1 (8) ﬁ 8 Q 13 CLK
'H101 | 50 MHz [ 100 mW |13 nsi | 0 ns} k1A —o— & =1 J==0ND} [T ERVEC
(10
i Falling edge of clock pulse K18 1) bt 1K
28
SN54H101 (J) SN74H101 (J,N) * (12)
K2B —=—
positive logic: J = (J1A -J1B) + (J2A - J2B)
K = (K1A - K1B) + (K2A - K2B)
10 2 logic symbolt pin assignments
= (130
AND-GATED J-K NEGATIVE-EDGE- AT S U SN EACRAGES
Ja— & 1 nc 8 a
TRIGGERED FLIP-FLOPS WITH T ) Tt T [P
PRESET AND CLEAR 1 (5) (8) a |29 [10 k2
i 4 J2 11 K3
typical performance oLK g(;)z}b‘ <) @ . s ek
v 7 SET- K1 —— & P~ — 5 [5 & [
TYPE | fyax | PWR up, [HOLD K2 t:':" 1K 7 _GND |14 Vgo
'H102 | 50 MHz [100 mW [13 nsi | 0 nst i
CLR —~ R
4 Falling edge of clock pulse
SN54H102 (J) SN74H102 (J,N) postivelogleyiiet a2 -3
f K = K1:-K2-K3
103 logic symbolt pin assignments
(14) T TR
DUAL J-K NEGATIVE-EDGE- e (] L 12 0 e
TRIGGERED FLIP-FLOPS el S U 2 1| 3 20
WITH CLEAR R1K (2) i k. (131 1@ [3 'k [0 2
4 1CLR —D g 4 Vcc |11 GND
typical performance (7)
24 T (9) 20 5 2CLK|[12 10
PWR/ | SET- ) 2cR |13 10
TYPE| fmax HOLD 2Lk —tap T L
F-F up 2K ——— 8) 2 [E7EE 21| 1SS
“H103| 50 MHz | 100 mW |13 nst | 0 nst TR N
| Falling edge of clock pulse
SN54H103 (J) SN74H103 (J,N)
T Pin numbers shown an logic symbols are for J and N packages only,
nc — no internal connection.
3.38 TEXAS
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1 04 logic symbol pin assignments
mrE 2L J. N PACKAGE FH PACKAGE
AND-GATED J-K MASTER-SLAVE 1 JK 8 @ 1 NC 11 NC
2 PRE 9 CLK 2 JK 1224
AL TP & 3 K 0 k2 |3 PRE | 13_cCX
typlcal performanca 218 [T FE 1) e Ki a4 K2
2) ] 16) 5 J2 12 J3 5 NC 15 NC
SET- [kl dl Ll 8 [ 13_CR_|[68__ 1 16 K3
TYPE PWR HOLD 7 GND 14 Veo 7l NC 17 NC
up I BN 8 J3
‘104 75 mW | 10 ns! | O ns! JK 9 Q 18 CLR
= 70 _GND | 20 Vce
3 i
SN54104 (J,FH) SN74104 (J,N) 3 . 18 §
(ol IK
11
ck-2_les
] N3 R

= J1.J2.J3

positive logic:  J
K = K1:K2:K3

w

Product Guide

1 05 logic symbol T pin assignments
PRE 2 rT J. N PACKAGE FH PACKAGE
AND-GATED J-K MASTER-SLAVE IESSUIKERS | Bt M il Lot ok
s 2 PRAE 9 CLK 2 JK 12_Q
FLIP-FLOPS J1 4 | 3 Kl 1w K2 3 PRE 13 CLK
7z t5)= 4 n 11 K3 4 K1 14 X2
ol 5 12 12003 5 NC 15 NC
ypical performance i 12) 6] a S=a T SRR S RRRS
SET- 7 GND | 14 Vec |[ 7 NC 17__NC
TYPE | PWR HOLD e 837 [ 18 »2
up JK 3 _a 18 CIR
‘105 85 mW | 10 ns! | O ns! & 10 GND | 20 vee
8) —
K 13 b @) =
SN54105 (J,FH) SN74105 (J.N) ﬁumn
(11)
K3
9
CLKL— c1
13)
CIR —R
positive logic: J = J1:J2.J3
K = K1:K2:K3
'Pin numbers shown on logic symbols are for J and N packages only.
NC — no internal connection.
] TEXAS 3.39
NSTRUMENTS

POST OFFICE BOX 225012 @ DALLAS, TEXAS 75265



PRODUCT GUIDE

10 ﬁ logic symbolt pin assignments
2)
DUAL J-K NEGATIVE-EDGE 1PRE 5 J. N PACKAGES
TRIGGERED FLIP-FLOPS W - —=L 10 e LI
- PS WITH TR LV b c1 2 1PRE[10 20
PRESET AND CLEAR - CLR
e T RS STRCR
il e
RS performance 1CLR m R 5 Vcc |13 GND
PWR/ | SET- 2PRE —D 6 2CLK[14 10
TYPE | fmax EF upP HOLD 21 ([_2; L [7 2PRE[15 10
- SR b 8 2CLR|16 1K
H106 | 50 MHz | 100 mW [13 nsi | O ns! -
2k 12 (10 o5
| Falling edge of clock pulse TR 8)
SN54H106 (J) SN74H106 (J,N)
107 logic symbol, ‘1071 pin assignments
DUAL J-K FLIP-FLOPS 1 %1;,__ Y] » J. N PACKAGES FH. FN PACKAGES
c1 T 13 [ 8 20 [[1 e |11 _ne
WI1:|-I CLEAR ICLe S =g = 2 18 | 9 2cK|[z 1w |1z 23
typical performance Al K |l 3 10 |10 2C0A||3 1@ |13 20K
1CLR ——DR a 1K |11 2K ||4 1a |[1a 2CiR
PWR/ | SET- (8)
TYPE | fmax HOLD 2y 8 5 20 |12 1CIK||5 nec |15 nc
FF up 2oLk 9L - 5 20 8§ 20 |13 1CA||6 K |6 2K
107 | 20MHz | 50mW | 0nst| 0nsi can | ~ =18 .5 7 GND 14 vec [[7 ne [17 ne
. — (10) 8 20 [18_1CK
LS107A [ 45 MHz | 10mW [20nsi| 0nsi | 260 2% e e AT
3 1 Rising edge of clock pulse logic symbol, ‘LS107AT 10 GND [20 Vo
+ Falling edge of clock pulse
SN54107 {J,FH) SN74107 (J,N) i __m] i @
. . (12)
SNB4LS107A (J,FH SN74LS10 FN) 1CLK P C1 [N
- (FH) S107A LLN,FN) 1L ) 2 o o
a 1etr Bl
Q. ) ) (5)
L = 2CLK LL.I:-) f——— 20
2 (1) . (6 24
= 26tR 19 )
c
o
(1]
T Pin numbers shown on logic symbols are for J and N packages only.
ne — no internal connection,
3-40 TExas
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108

lagic symbol

pin assignments

(9)
DUAL J-K NEGATIVE-EDGE- LK iy (] J,N PACKAGES
CLR R 1K [ 8 2K
TRIGGERED FLIP-FLOPS WITH (13) 5 BT O
1PRE —{ 5§ = Al
PRESET, COMMON CLEAR, AND @ - 2 3 1@ |10 zPnE
COMMON CLOCK 1‘: T L =@ § Eg (1w
typical performance — {10 5 20 12 CLR
PWR/ | SE 250 ‘(11)] (6 20 6 20 13 1PRE
T= 2l 5 =
g f P 20 7 GND |14 Vge
TYPE max EF up HOLD oK (8)
'H108 | 50 MHz | 100 mW |13 nsi| O nsi
{ Falling edge of clock pulse
SN54H108 (J) SN74H108 (J,N)
109 logic symbolt pin assignments
DUAL J-K POSITIVE-EDGE-TRIGGERED 17RE &Ll W PACKAGES || 71, N PACKAGES
1 {2) 1 8 10 1 ICR| 8 20 1 nc |11 nc
FLIP-FLOPS WITH PRESET AND CLEAR <otk 4 het 2 1[0 2a |z 1CIR[12 28
typical performance — (3 @ .~ |3 K 11 aPRE|[3 13 |13 20
L vy 1 F——— 10 3 jcx[1z_2ci|[ & K |14 2PRE |
1CLR — D R 5 IPRE|13 2K || 5 1CLK|16 2CIK
PWR/ SET- (1) ] TR 6 ne
TYPE fmax up |HOLD| 2FRE = 6 10 |1 c
Ledp gy 14 e . [ 8 [i6 3 7 _PRE|17_ 2R
‘109 33 MHz | 45 mW | 10 nst| 6 nst 12) 8 GND |16 veel|® 10 18 24
"ALS100 | 50 MHz| 6 mW |15 nsf| 0 nst | 2CLK == i e 518 [15_ 200
"AS109 | 125 MHz | 20 mW [45nst| Onst| 2K (7o p—=x 70 oND |20 Voo
‘LS108A 33 MHz | 10 mW | 20 nst| 5 nst 2CLR ——
t Rising edge of clock pulse 3
SN54108 (J,FH) SN74109 (J.N) (s}
SN54ALS109 (J,FH) SN74ALS109 (N,FN) :E
SN54AS109 (J,FH) SN74AS109 (N,FN) =
SN54LS109A (J,FH) SN74LS109A (J,N,FN) 0
gt
Q
-“0 logic symbolt pin assignments _g
— (13
AND-GATED J-K MASTER-SLAVE FRE 5& . M PAGKAGES e
nc
FLIP-FLOPS WITH DATA LOCKOUT p 17 5 B8 T o
typical performance (5) 1 (8) a 3N 10 K2
® 3 SH2 58 NERKS
SET- CLK —pQ1 5 J3 |12 CLK
TYPE fmax PWR up HOLD K1 ([?)D.l & B = (B) a o 73 FRE |
[ 110 | 25 MHz | 100 mW |20 nst | 5 nst K2 T 1K ZEGHOTISIEVGC
K3
t Rising edge of clock pulse LR A2 o) R
SN54110 (J) SN74110 (J,N) pasitive logic: J = J1-J2-43
K = K1-K2-K3
T Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection,
Texas 3.41
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1-" logic symbolt pin assignments
= (2
DUAL J-K MASTER-SLAVE FLIP- il s al J. N PACKAGES
w—u 10 1 1k [ 9 20
::L(')PS'W:'H DATA LOCKOUT CiR (5) By 2 1PRE|10 28
ypical performance CLAR
e I IR R - e
TYPE | frax PWRI' | SET- 01D ’m'ﬁ_‘—]‘b‘ il 5_icwk[13_20n
FF up 2Pﬁsmh- 6 10|14 2PRE]
‘111 [25MHz [ 70mwW | 0 nst |30 nst 2= [ 19) 59 7 10 [i5 2k
(11 B_GND |16V,
1 Rising edge of clock pulse 2CLK (15) P {10) =
SN54111 (4) SN74111 (4,N) 2K a) <
: 2CTH
1"2 logic symbolt pin assignments
DUAL J-K NEGATIVE-EDGE- 1PRE %—h G i .1 PAGKAGES _||_FH, PN PACKAGES
TRIGGERED FLIP-FLOPS WITH u -:"—-1-1 51 10 L1 ELK R0 Z;’R_E G I o0
e [ 2 _1K_|10 2 2 1CLK[12_ 20
PRESET AND CLEAR 2 (2) pic (6 = O REET] 3 1Kk |13 2PRE
typical performance L5 WS d 4 \PRE[12_2K || 4 10 |14 23
1CLR [—1;&' R 5 10 |13 2CLK|| 5 1PAE|15 2K
TYPE £ PWR/ | SET- (0 | 2PRE LNt 6 10 |14 2CIR||6 nc |16 nc
max F-F up 8 .9 7_20 |15 CA|| 7 10 |17 20k
[ALST12A] 40 MHz| B mW |25 nst[ 0 nst| oo x 3eshy 8 GND [16 vee llB 1o |18 2ciR
‘AS112 200 MHz | 95 mW 2K (12 P N = |9 28 |19 TR
== 20
LS112A | 45 MHz[ 10 mW |20 nst[ 0 nst| - 114) [ro_owo (20 vec |
'S112 125 MHz | 75 mW | 3 nst| 0 ns+
3 | Falling edge of clock pulse
SNS4ALS112A (J,FH) SN74ALS112A (N,FN)
SN54AS112 (J,FH) SN74AS112 (N,FN)
o SN54LS112A (J,FH) .SN74LS112A (J,N,FN)
3 SN545112 (J,FH) SN74S8112 (J,N,FN)
o
c
7] o + O
. 113 ogic symbol pin assignments
o DUAL J-K NEGATIVE-EDGE- wRE Sl () J. N PACKAGES FH, FN PACKAGES _|
r w Bl = 12 \_icik[ 8 20 |[1 ne J11_nc
= TRIGGERED FLIP-FLOPS S (1 L 1 5 2 1K s 20 2_1cK[12_2a |
Q. | WiTH PRESET 2) | ST 3 1 |0 zerel|3 ik |13 20
@ % LS ey LS 4 _PRE|11_2J |4 14 [1a 2pRE
typical performance 2PRE m‘:" 8 ,q 5 10 [12 2K |6 ne |15 ine
PWR! | SET- 2] — 6 1@ |13 2cwk]| 6 1PRE[16 24
TYPE fmax HOLD| 5oy p 13y ® 7_GND |14 Vec |[7 ne |17 ne |
F-F up 112) = — ] 8 10 |18 2k ]
‘ALS113A| 40 MHz| 6 mW |25 nsi| O nst 2K s 1o |19 zcix]
'AS113 | 200 MHz | 95 mW 10 GND [20 vcc |
'LS113A 45 MHz| 10 mW | 20 nst| O nst
'S113 125 MHz| 75 mW [ 3 nst| O nsé
| Falling edge of clock pulse
SN54ALS113A (J,FHI SN74ALS113A (N.FN)
SN54AS113 (J,FH) SN74AS113 (N,FN)
SN54LS113A (J,FH) SN74LS113A (J,N,FN)
SN545113 (J,FH) SN745113 (JLN.FN)
T Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection,
3-42 I Texas
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114 logic symbolt pin assignments
&R W J. N PACKAGES FH, FN PACKAGES
DUAL J-K NEGATIVE-EDGE-TRIGGERED 13 T e
FLIP-ELOPS WITH PRESET, COMMON CLEAR,  CLK Eic‘ T Tl o S R e
AND COMMON CLOCK {FRE @) ry 5 3 1 10 2PRE|| 3 1K 13 20
Aynical parformancs e (3) 1 _—TS_I 1a |4 PRE[11 24 4 1) 14 2ZPRE
12) 5 F=—— 10 |5 10 |12 2« 57 neiull | 15TIRE
PWR/ | SET- IR e 6 10 |13 CLx || 6_1PRe|16 2J
LD
Ui fmax F-F UP o 2FRE %%ﬂ- @ oo [ owol1s vecll7 e [17 o
"ALST14A| 40 MHz | 6 mW |25 nsl [0 nal 2z AL ) 2o 5 10 18 X
"AS114__| 200 MHz |95 mW 2 12 2 9 10 |15 CiK
‘LS114A | 45 MHz |10 mW | 20 nst | ns} 103G N 208
'S114 125 MHz | 756 mW | 3 nsi [0 nsé
4 Falling edge of clock pulse
SN54ALS114A (J.FH) SN74ALS114A (N.FN)
SN54AS114 (J,FH) SN74AS5114 (N,FN)
SN54LS114A (J,FH) SN74LS114A (J,N,FN)
SN545114 (J,FH) SN74S5114 (J,N,FN)
116 logic symbolt pin assignments
DUAL 4-BIT LATCHES AL IR JiNIPACRAGES FHEACRAGE
. 16142 & 1_1CLR[13 2CLR[[ 1 nc 15 ne
typical performance 152‘3] c1 2 1C1 [14a 261 [[2 1CR[16 2CLR
| 3 1C2 15 2C2[[3 T [17 2Ty
TOTAL
TYPE | BITS | CLEAR | DELAY (4) (5) 4 D1 |16 201 ][4 12 |18 2C2
POWER 101 & 10 m 11 5 101 [17 201 [| 5 1D1 [19 201
‘116 8 LOowW 11 ns 250 mW 1Dz @l TI-‘IOZ 6 102 [18 202 || 6 101 |20 201
1D3 103 7 102 |18 202[]7 102 |21 202
SN54116 (J,FHI SN74116 (J.N) ioa (10) (11 G A 103 170 20318 e TEr
8 109 |21 203 || 9 102 |23 202 3
(3 10 104 |22 204 |[10 103 |24 203
PT N ALEL N P 17104 |23 2G4 |11 103 |25 203
oL PLILEIT S ey 12 GND |24 Vgg |12 104 |26 204
:g; (15} c1 13 104 [27 204 o
14 GND |28 Vce E
Py PLLLI b 07 a9 =]
2p2_118) (9 54, (&)
203 :;g: ‘[2“1 203 =
23]
———204
2D4 2Q =]
E=)
=]
p.
o
t Pin numbers shewn on logic symbals are for J and N packages only.
nc — no internal connection.
TExas 3-43
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DE

Iz 0 logic symbolt pin assignments l
DUAL PULSE SYNCHRONIZERS/DRIVERS 1 —0— 7 > J. N PACKAGES FH PACKAGE
1 ™ g 2Y 1 ne 11 nc
typical performance 2 n) Svz2gR = ® |2 151 [ 10 2y 2 ™ 12 2¥
Ty 3 1s2 |11 2¢ ISR MY
- ENABLE | comp FREQ POWER 152 ——En 5 M =|4 1R |12 2R || 4 15218 2C
INPUT | OUTPUT | RANGE 148 P———— ¥ [5 5c [13 251|| s | |15 7
DC to + 55 6 1Y 14 252 6 nc 16 nc
‘120 YES YES 255 mW 135 7 1Y [15 2m 72 [ 2sy
30 MHz i (5) 8 GND|[16 vee|| 8 1Y [18 252
SN54120 (J,FH) SN74120 (J,N) +ER sl (192
Iz G341 10__GND [20 veg |
zad
[k}
M ——-=>a s
anatidieyy
z§1&h 110 2y
T LL
b (9) N
u1:|
2c
o [RETRS
121 logic symbolT pin assignments
‘ol J, N PACKAGES
MONOSTABLE MULTIVIBRATORS Pt b | 2 T
typical performance Azﬁ]—h‘ o (GIG 2 nc 9 Rim
ouUTPUT (R i b (5 e
NO. OF INPUTS TOTAL 4 A2 11 Pext
TYPE al PULSE SOWE RX/ Cext
LO RANGE OWER Al ox cX s 8 12 nc
3 ‘121 | 1 2 |40 ns-28 5| 90 mw lBI*HOI*HII* 6 0 [13 ne
‘L121 1 2 40 ns-28 5| 40 mW Rint Cext Rext/Cext 7 _GND |14 Vee
- SN54121 (J) SN74121 (J,N) 121.. . Rint =2k nominal
3 SN54L121 (J) ‘L121 ... Ripy =4 k2 nominal
o
= 122 logic symbolt pin assignments
9. RETRIGGERABLE MONOSTABLE peseiirs RSl N B at J. N PACKAGES FH. FN PACKAGES |
o MULTIVIBRATORS WITH CLEAR az 2 @) ; :; 3 g,m ; i :‘z &
(3) Q
= ) B1 > 3 a1 10 nc 3 A2 13 Rimyy
E: ® Up to 100% duty cycle 82 (4) - lﬁla 4 B2 11 Cext|] 4 B 14 nc
o ® Will not trigger from clear 5 CLR |12 nc § nc 15 nc
m“f‘.‘g R 6 T (13 2"""" 6 B2 |16 Cox
ext
Rl Cx ’g(" 7 GND |18 Vgo || 7 e |17 ne
typical performance |9|* ““* ”:”l s Brfwe : 7
9 @ 19 0
NO. OF INPUTS OQUTPUT Rint  Cext Rext/Cext Cext
DIRECT TOTAL
LYEE HI LO CLEAR Al POWER el VCC—II
RANGE
122 2 2 YES 45 ns-= [116 mW
= = 122. .. Ring = 10 k2 nominal
‘L122 2 2 YES 90 ns-= | 55 mW w122 Ri . = 20 k€2 nominal
‘Ls1 Y = PR A
1220 2 - ESR/135.0551 0 ‘L§122 . .. Rjpy = 10 k2 nominal
SN54122 (J,FH) SN74122 (J,N)
SN54L122 (J)
SN54L5122 (J,FH) SN74L5122 (J,N,FN)
T Pin numbers shown on logic symbaols are for J and N packages only.
nc — no internal connection,
3.44 Texas
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"23 logic symbolt

pin assignments

y J. N PACKAGES FH, FN PACKAGES
DUAL RETRIGGERABLE MONO 5 (1) - g e =TT ST i S
STABLE MULTIVIBRATORS 1 > (13) a 2 18 10 28 2 1A 12 2A
WITH POSITIVE AND NEGA- 1 3 1CLR 11 2CLR 3 18 13 28
TIVE INPUTS AND DIRECT 1&‘._‘5'3_'E @ _4gla g 1228 4 1CIR 14 2CLR
(14) 5 20 13 10 5 10 15 28
CLEAR 1Ceaxt __+(15) 8 2Cam 18 1Cout 8 e 16 nc
typical performance 1Rgxt/Coxt —H— RX/CX 7 2Rgut/Coxt | 15 1Raxt/Caxt|| 7 20 17 10
() n 8 GND 18 Voe B 2Caxt 18 1Coxt
OUTPUT | raL N g T ZMgxiCoxt | 19 1RextlCant
TYPE | PULSE POWER e 5] ;0 10 GND 20 Vco
RANGE i
CLR J_E‘” b (121 o5
123 [d5nsw [230mn| 2R &
1123 [ 90 ns= [115 mw| - fc:“ T e
LS123| 45 ns-= | 6O mw| =
SN54123 (J,FH) SN74123 (J,N)
SN54L123 ()
SN54LS123 (J,FH) SN74LS123 (J,N,FN)
124 logic symbolt pin assignments
DUAL VOLTAGE-CONTROLLED 0SC Vec J. N PACKAGES FH. FN PACKAGES
ORS W ENABLE (15) 1_2FC 9 GND 1 nc 11 nc
OSCILLATORS WITH ENA 2 1FC 10 2Y 2 2FC 12 GND
INPUTS 1 ER :_::__l:a. 5V 3 NG |11 2EN 3 iFC_ |13 2
typical performance 1'RNG 01png  losc) 4 1cx1 [12 2cx) 4 _1ANG |14 2EN
@ 0| - qy [ B_16X2 13 2CX2 5 1CX1 16 2CX1
FREQ S ia 5 1EW |14 _2ANG || 6 ne 16 o
TYPE S ANGE POWER 1cX1 F"" cx 7Y 16 05CVegl| 7 16X2 17 2CX2 3
s 1cX2 Wu— CX B_OSCGND|16 Vgc 8 1EN 18 2RANG
to iz
5124 L; 525 mW 2EN m_h. Y, 19 OSC Vee
60 MHz Srrenlilg] 10 OSCGND|20 Vo ®
(10}
SN545124 (J,FH) SN745124 (J,N,FN) 2FC ::; P— 2y =
2cx1 2 ov =
(13)
2cx2 5] [0scl (&)
(8] t;
0SC GND 3
o
(=]
L
o.
T Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection.
TEXAS 3-45
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125 logic symbal, “125T pin assignments
= (1)
16 —Ben 1 (3 J. N PACKAGES FH. FN PACKAGES
QUADRUPLE BUS BUFFER GATES i (2) 7 F—1y T BT T T
WITH THREE-STATE OUTPUTS 28 (4 ) 2 1A 9 3A 2 16 |12 av
typical performance (5) — 2y 3 1Y |10 36 3 1A |13 3A
25—_“0 4 26 |11 _av [ & ¥ [1a 36
MAX MAX m-(—;}-l-h © ., [5 28 (12 A [[5 n |15 nc
TYPE DELAY | SOURCE SINK T:<H_- 6 2y |13 4G 6 2G |16 a4y
4G r~ 7 _GND |14 veell 7 ne |17 nc
CURRENT |CURRENT | 48 ) |_an . T
SN54125 10 ns —2mA 16 mA 9 2y [19 4G
SN74125 10 ns -5.2 mA 16 mA logic symbol, ‘LS125AT 10 GND |20 Vec
SN54LS125A [ 8ns | —1mA | 12mA B AL S ey @
SN74LS125A | 8ns | —26mA | 24amA w2 | T =2kt
SN54125 (J,FH) SN74125 (J,N) 25 4 © L,
SNS4LS125A (JFH)  SN74LS125A (J,N,EN) 24 9
35 0 )
aa 8| 20
— (13)
_— 1
2 |1 Ly
positive logic: Y =A
126 logic symbol, “1 26t pin assignments
(1)
QUADRUPLE BUS BUFFER GATES 1G EN 1} (3 J, N PACKAGES FH, FN PACKAGES
B A4 o ) Ve 1G] 83y, 1_nc |11 _ne
WITH THREE-STATE OUTPUTS 2 @ 5 o TS T [ st et
typical performance (5) ——— 7Y 3 1Y |10 36 3 1A |13 3a
3 MAX MAX 2A a0 4 26 |11 ay 4 1Y |14 36
3G (8) ay 5 2A [12 aa 5 nc 15 nc
TYPE DELAY | SOURCE SINK 3A (9) 6 2vY |13 4G 6 26 |18 a4y
CURRENT |CURRENT 4G (13) “an 7 GND |14 vecll 7 ne 17 nc
3 SN54126 | 10ns —2mA | 16mA an 1120 i 8 2a |18 4A |
9 2y 19 4G
(o] SN74126 10 ns -5.2 mA 16 mA |ogicwmbol,‘LS125A7 0 GND| 20 Vee |
Q. |[[snsaLsizea| 85ns | —1mA | 12mA i
g SN74LS126A | 85ns | —26mA | 24ama ‘12 B EN 1D 7 B3 .y
™ | sns4126 (J,FH) SN74126 (J,N) 2 W o
G) SN54LS126A (J,FH) SN74LS126A (J,N,FN) 24 18 2Y
= 3¢ 10 7
(=8 aa 12 ay
() PRt I (1)
aa 112) ay
positive logic: Y = A
T Pin numbers shown on logic symbols are for J and N packages only,
nc — no internal connection,
3.45 l Texas
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128 logic symbolf pin assignments
LINE DRIVERS 1a—2_| TS al e A
(SN54128 ... 75 2 DRIVER 1813 1Y T R | R K
SN74128 . ..50 2 DRIVER) 24 (5) 3 1B |10 3Y 3 1A |13 38
typical performance (6) L‘ﬂ.zv 4 2Y 11 aa 4 18 |14 3Y
28 5 2A |12 4B || 5 nc |15 ne
LOW- HIGH- (8) 6 28 |13 4Y |[[ 8 2Y |16 4A
3A (10
g LEVEL LEVEL | o v @) [~ (101, 72 GND| e Veel |0 he [T e
OuTPUT | ouTPUT 2h 5 2a |78 48
aA (11) 9 28 |13 ay
CURRENT | CURRENT = N 13, R R TR
SN54128| 48 mA —29 mA 7ns 4B
SN74128| 4B mA —42.4 mA 7 ns B
positive logic: Y = A+B
SN54128 (J,FH) SN74128 (J,N)
131 logic symhuIsT pin assignments
. N PACKAGES FH, FN PACKAGES
3- TO 8-LINE DECODERS/ e ) X1V e T T PR
DEMULTIPLEXERS WITH 22 i 2 8 |70 vs ||z A |1z v
ADDRESS REGISTERS Pl e OF——Y0 [3¢c [ va[[a s | ve
5 1 . (14 4 CLK |12 Y3 4 C 14 Y4
{combines decoder and 3-bit 5 (2) '——‘2 1 P Y1 5 82 13 72 5 ik 5 3
address register and incorporates (3) [ — 2 v2 B GI 14 Y1 8 nc 18 nc
2 enable inputs to simplify cascading) ¢ P 3 2 . 7_Y7 |15 YO 7 G2 |17 2
e B _GND |16 Vcc|l B G118 va
typical performance : : P LT o BT 3
6) 10 _GND |20 W,
mr £ S/ 'cc
G212 S
CLOCK — (7)
- = ENABLE | TOTAL V7 g
TIME POWER b —]
ouTPUT oR 3
| 'asiz| eses 10 ns 25 mW (&)
| *as131 =
@ DMUX (5]
LK c8 -
SN54ALS131 (J,FH) SN74ALS131 (N,FN) =]
SNB4AS131 (J,FH) SN74AS5131 (N,FN) i ok (15) Yo E
A———8D 0
T et | Vg oM ST Q.
— G (13)
13— 2P~ v2
& 2 (12)
- a2y,
— | b1 R
1o | & (10)
o L
G2 — I~ A= (9] Y6
— S (7 Y7
T Pin numbers shown on logic symbals are for J and N packages only,
nc — no internal connection,
l Texas 3-47
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13 2 logic symbolt pin assignments
(1) =0 J. N PACKAGES FH, FN PACKAGES
QUADRUPLE 2-INPUT POSITIVE- | By [T a8 a1 e [11 m
NAND SCHMITT TRIGGERS 18—t 2 18 | 9 3A || 2 1A |12 3Y
: 2A 4) 3 1Y [10 38 3 18 |13 3A
typical performance ) [~ 6} [@ 2a [11_av || & 1v |14 38
TYPE | HYSTERESIS | DELAY i 3. 112 MRS = M8 w
- 34 4 B 2A |16 4v
132 0.8V 15 ns S S (®) . [T ow e vee[[ 7w [T =
‘L5132 08V 15 ns 38 8 28|18 4A
e (12l 9 2y |19 48
5132 0,55 V 8ns 4A
(13) | L} 10 GND |20 vcc
SN54132 (J,FH) SN74132 (J,N) 48
SN54LS132 (J,FH) SN74LS132 (J,N,FN) positive logic: ¥ = AB
SN545132 (J,FH) SN745132 (J,N,FN)
133 typical performance logic symbolt pin assignments
(1)
13-INPUT TYPE POWER |DELAY A & J. N PACKAGES FH. FN PACKAGES
POSITIVENAND | 'ALS133| 2mW | Bns | p—%2 1 A To v I ne 11 re
5133 1 W 3 3) 2 B 10 H 2 A 12
GATES S am ns c 3 C 1o 3 B8 13 H
SNS4ALS133 (J,FH)  SN74ALS133 (N,FN) e 40 |2 J [[4c [
SN545133 (J,FH) SN745133 (J,N,FN) 5) SIS 1 S IK SOV i Bt
E B 6 F 14 L 6 nc 16 nc
6/ 7 G |15 M 7€ 7K
F
8 GND| 18 vccl| B F 18 L
7
i) N @ 3 G |19 M
H (10 10 GND| 20 vco
! (11)
3 12)
(13)
- (14) positive logic: Y = ABCDEFGHIJKLM
3 " (15)
o
c
O ] + 3
s 134 logic symbal pin assignments
&
G) | 12INPUT POSITIVE-NAND GATES i BFREERACIN RS
C. | wiTH THREESTATE OUTPUTS ()
— A 2 8 |10 H 2 A |12 ¥
8— typical performance 8 2) 3 C T 3-8 13 H
3) 4 D 12 J ARG 14 |
MAX MAX G 5 Erem [N 50000 |[150d
TYPE DELAY | SOURCE SINK DISl 6 F 14 L 6 nc (16 nc |
CURRENT | CURRENT E o (9} - 7 G 15 OC 7 E 17 K
SN545134 | 45 2mA | 20mA F o LB
SIS =<, . ¢ 8 G |18 OC
SN745134 45ns | —6.5mA 20 mA (10) 10 GND |20 Vcc
H
SN545134 (J,FH) SN745134 (JNFN)
(12)
5 (13)
K 14)
L (
positive logic: Y = ABCDEFGHIJKL
T Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection,
3-48 EXAS
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135

QUAD EXCLUSIVE
OR/NOR GATES

SN545135 (J,FH)

typical performance logic svmbol* pin assignments
TYPE | POWER [DELAY |qcoc 14 N2 J. N PACKAGES FH. FN PACKAGES
7 a £ 1 1A 9 3y 1 11 nc
515547326 mWi| iR ns L - 2 18 [0 3 (|2 1A |12 av
@ =1 |6 . [3 iy [ 38 3 13_3A
SN745135 (J,N,FN) 4[] | 4 1c.2c|12 3cac||a 1438
2A e (7) 5 2A 13 &Y 5 1C.2C[156 3c.4cC
2 8| 2Y s 28 14 _4A [ 16 ne
. ZiaY, 15 4B 7_2A 17 ay
3c,ac 12! N2 8 GND |16 Vec || 8 18 aA
[ 19 4B
10
3A :11: [ = : @ 7 10 GND |20 Vee
B —
14
i :15: 13 4y
4 18

positive logic: ¥ =

A@® B ® C=ABC+ABC + ABC + ABC

136

typical performance

logic svmbo!*

pin assignments

(8]]
QUAD EXCLUSIVE-OR | TYPE | POWER [DELAY |1 = - (3l < J. N PACKAGES FH, FN PACKAGES
1 1A 8 3Y 1 nc 11 nc
GATES WITH OPEN- 136 150mW | 27ns ;i (4) 2 18 9 3A 2 1A |12 3y
COLLECTOR OUTPUTS |'LS136| 30mW | 18ns T 18 oy 3 7Y |10 38 [[3 18 |13 9A
SN54136 (J,FH) SN74136 (4,N) ] 5 S B0 T 0 1 A R
SN54LS136 (J,FH) SN74LS5136 (J,N,FN) ap 110 3¥ 8 2v |13 a8 [[ 8 2A 16 av
aA (12) an 7 GND [14 Veel] 7 ne 17 nc 3
g ay 8 28 |18 4A
) 9 2Y |19 4B
positive logic: Y = A ® B=AB+AB 10MRGNY ] E20 ) o (1))
e
=]
ey
Q
=
e
(=]
e
o
T Pin numbers shown on logic symbols are for J and N packages only,
ne — no internal cennection,
l TEXAS 3-49
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epInD 1onpoid M)

131 logic symbo]T pin assignments
Ty J. N PACKAGES FH. FN PACKAGES |
3. TO 8-LINE DECODERS/ LI ” TR T [P e |
DEMULTIPLEXERS WITH o o8 yo [2 8 10 vs |[[2 A [12 v |
ADDRESS LATCHES A ST R 3] | o] EERE T
i 12) L Y Iy, Tz v 4 C 15 Ya
typical performance 8 2 L (13) 5 G2 [13 vz [[5 & [15 v3
()] 2| Y2 5 [ w1 [[ 6 ne |18 e
SELECT | ENABLE | TOTAL a (12) ]
TYPE 3 ya [7 ¥7 |15 vo [[7 G2 |17 vz |
TIME TIME POWER
(11) 8 GND[16 vecl[[ 8 61 [18 v1 |
'ALS137 11 ns 10 ns 25 mW & & a Ya 3 vz |15 vo |
‘AS137 Gle=— N s~ vs 70__GND| 20 veg |
7 G245 o) (9
LS137 17.5 ns 16 ns 55 mW G2 sF~——vs&
NS gy
SNS4ALS137 (J,FH) SN74ALS137 (N,FN)
SNS4AS137 (J,FH) SN74AS137 (N,FN) OR
SN54LS137 (J,FH) SN74LS137 (J,N,FN)
@ DMUX
GL—=>{ce
4 o 2 = (15) Yo
——sp
(@ 2 18 vy
= @ 7T Lk (13) v2
2
3[: ua .
= (11) va
(6} 2 110)
Gl1—— SD‘—YS
= (5
528 e~ S
7=--—-l-"J Y7
T Pin numbers shown an logic symbols are for J and N packages only.
nec — no internal connection.
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NSTRUMENTS

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265



PRODUCT GUIDE

logic symbolt

133 pin assignments
BIN/OCT J, N PACKAGES FH, FN PACKAGES
3-TO 8-LINE DECODERS/ At LS i e e
DEMULTIPLEXERS (2) 1B (14) v i 8B 10 Y8 2 A 12 Y0
typical performance Br=e—2 c_Ju valla e [13 ¥
el ] 2y, Iz va [[4 ¢ [1e va
SELECT | ENABLE | TOTAL 112) 5 G288 [13 v2 [[ 5 Waal16 va
T? o e me
T 4 7
ALS138 8.5 ns 9ns 25 mW a1 9 & o 5 GND |18 Vool [ 8 o1 |18 T
'AS138 =: L AL 8 Y7 |19 Y0
Goattl 19)
'LS138 22ns 21ns Fmw| "o B 6 Y6 AL PTG
5128 Bns 7ns | 245mw| GB— | S
SN54ALS138 (J,FH) SN74ALS138 (N,FN) OR
SN54AS138 (J,FH) SN74AS138 (N,FN) IR :
SNS4LS138 (J,FH) SN74LS138 (J,N,FN) Pl of~—Lvo
SN545138 (J,FH) SN745138 (J,N,FN) 2 ¢l b SRV
(3) 2 gﬂyz
ak (12) ¥a
i = sk (11) v
G1—€41 st g
EZAE-"-‘" P LRV
b 7
G2p ——D 7k (7) Y7
13 9 logic symbolt pin assignments 3
. ’ T J. N PACKAGES FH. FN PACKAGES
DUAL2-TO 4-LINE a2t | o vo 1 16 | 8 2v3|[ 1 _ne [11 m
DECODERS/DEMULTIPLEXERS ) L (5] 2 1A |10 2v2|| 2 1G [12 2v3
typical performance B—2 } w1 3 18 |11 271 3 1A |13 2v2 D
PFALIPN i o O 1o [E Vo [z zve|| & 38 |34 2N o
SELECT | ENABLE | TOTAL 7 5 1vi |13 28 |[ 5 0|15 2v0 =
TYPE ~ SN
TME | TIME | PoweR o™ [Eove aale w 16 w (]
= 18 P 2Y0 7 1¥3 |15 2G 7 Y1 |17 28
ALS139 2214 “an B GND |16 Vcc|| 8 V2 |18 2A -
*AS139 (13) L-_HOD 2v1 9 1v3 |18 26 O
‘L5139 22 s 19ns 34 mW < | 1 2v2 0_GND | 20 Veg _g
‘5139 7.5 ns 6 ns 300 mW 2G = b 19 ovs (=)
P
SN54ALS139 (J,FH) SN74ALS139 (N,FN) = o,
SN54AS5139 (J,FH) SN74AS5139 (N,FN) T
SN54LS139 (J,FH) SN74LS139 (J,N,FN) acl N L
SN54$139 (J,FH) SN745139 (J,N,FN) @ | ro e o Sl
B——
15— ] 2= gy,
3.hi1ya
(14) == 2v0
2A—
o il 2v1
28— k10 2v2
_ (15
25150 SO
T Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection,
TExAs 3-51
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aping 1onpoid N

14[] logic symbolt pin assignments
DUAL 4-JNPUT POSITIVE- 1A &> J. N PACKAGES. FH. FN PACKAGES
1 1A | B av 1 nc |11 ne
NAND 50-OHM LINE DRIVERS 182! (6) 1y 218 9 2A 2 1A [12 2y
typical performance e | 3 nc |10 28 3 1B |13 24
3 (5) 4 1C 11 nc 4 nc 14 2B
LOW HIGH- POWER 1D B 1D |12 2C 5 nc 15 nc
LEVEL LEVEL A —9) 6 1Y [13 2D 6 1C |16 nc
TYPE DELAY| PER |2
OUTPUT OUTPUT - (10 7 GND |14 Ve 7 nc 17 nc
GATE 8 8 1D |18 2C
CURRENT |[CURRENT 212 SOy IR
5140 60 mA —40mA 4ns |44 mW 113) 10 GND |20 Vce
20 ——
SN545140 (J,FH) SN745140 (J,N,FN)
positive logic: Y = ABCD
141 logic symbol T pin assignments
BCD/DEC -
BCD-TO-DECIMAL D gop1i8, 3 J'BN "CK;GZS
DECODER/DRIVER 1 o8 4 2z 8 [0 7
typical performance i zgﬂz 3 A n e
3) (9) 4 D |12 GND
A bl » LS
OUTPUT | OFF-STATE S T B =Veo |19
tvpe| sink | oureur | TOTAL T aopatiiLg 58 12 35
POWER c—I 1 sopilils 7 T
CURRENT | VOLTAGE o1 s o1 g TR
‘141 7 mA 60 V 80 mW dzen 79:;(—1.“:' 7
SN74141 (4,N) sop~—Uls
59::.&9
>92a
142 logic symbol pin assignments
COUNTER/LATCH/ STRB 1 J%PACK;GE,S
DECODER/DRIVER 2T 10 0
typical performance 3 6 11 B
DIV |11p |1 Pt o a4 |1z o
OUTPUT | OFFSTATE | _ 10—ty 5 5 |13 &ie
TYPE| SINK OUTPUT 201 5 8 3 |14 op
POWER (15) 2 (6] 7 2 |15 oK
CURRENT| VOLTAGE CLk ——D+ 312 3oP~——0 3 T
142 | 7mA 55V 340 mW R th::: 4 e L
— {1 5 Q| 5
SN74142 (N) e 0 o 1o |4 sg @,
Lok s
10 |8 sopP——18
aop [EETIS
(14) =
cT>8 Qp
t Pin numbers shown on logic symbols are for J and N packages only,
nc — no internal connection,
3-52 Texas
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143 144 fogls symbol? pin assignments
’
COUNTERS/LATCHES/ B/AE0 8 >1 7 1 Q J, N PACKAGES
DECODERS/DRIVERS () 2 15 (g N 1 KA
typical performance Bl EX 5 (19) a: i g_'-; :; g
OUTPUT |OFFSTATE| BI ‘l‘z‘;,—b" L 17 =20 05 5 H;T 16 :
TYPE | SINK | output |5TRE ——LD={C13 5 8l |17 0A
CURRENT | VOLTAGE b 1L
i
SNB4143] 15 mA® 7V CTHDME, 130 211" L Q18 eobe118 . |g :;_a 18 AB
SN74143| 16 maA® 7V o 2 4 HBQ:-.% 5 e e
[snse1a4] 20 mA 1BY | — (23) qf130  z152 (T3l P~ —— ¢ T ap
[sN7a14a| 25 mA 15V el v qeo B [T L =
5CEI Vi1 1) S D]
SN54143 (J)  SN74143 (J,N) I ; g1z 1[0 z8|4 "SQ:‘W o fip ¢ 22 MAX
SNB4144 (J)  SN74144 UN) o (2) P 'WQ}W f M1 o |23 reel
a3 zi7|s gBOP~—= g [12 GND |24 vge
et “';' MAX
DP i1 D> 180 ! dp
145 logic symbolt pin assignments
BCD-TO-DECIMAL DECODERS/ BCDI;DEC o . J.ON FACKBAGETE 1m, N PA:::(AGEB
nec nc
DRIVERS FOR LAMPS, RELAYS, MOS 0 Oops—2-0 5
typical performance ;g ([3; ! ; ; :? 2 ; ? :a ;
=
(15, (4) 4 3 12 D 4 2 14 8
OUTPUT |OFF-STATE A 14] 1 3QLE)~3 5 4 13 ¢ 5 3 15 D
TYPE SINK OUTPUT TOTAL B '[ :; 2 4Q'—"=-—F4 6 5 14 B 6 nc |16 nc
POWER c—3 a 5 Ol |7 8" [a6 A ZE0A 17AEC
CURRENT | VOLTAGE PRI copm 1 ¢ [B awof1e vecl[a & [ @
‘1456 80 mA 15V 2156 mw (9) 9 6 19 A
; 70 it 10 GND | 20 Veg
5415145 [ 12maA 15V 35 mW dzen 3 ofs (10 o
‘7415145 80 mA 15V 35 mw 9 ofs (11) 9
SN54145 (J,FH) SN74145 (4,N) ZAal:
SN54L5145 (J,FH) SN74LS145 (J,N,FN)
147 logic symbolt pin assignments
10-LINE DECIMAL TO 111 HPRI/BCD J. N PACKAGES FH, FN PACKAGES
11— 1 4 9 A 1 _nc [ 11 nc
4-LINE BCD PRIORITY e T IR | R L
—r=y
ENCODERS % 13 38 1103 3 5 138
il e 3——Lm3 | N2z 200 B2 [T
P pe ance n 1) 4 19 A 5 8 §3.53 5 7 15 2
POWER | DELAY 6 C 14 D 6 nc 16 nc
T'Y:?E SR "._:.:\s ] e O T L | A 3
e Gomw - Eﬂhs ap_(6 . 8 GND |16 veell B ¢© 18 D
n
= == 7l sp=04 :3 zno ;g :c
SN54147 (J,FH) SN74147 (J,N) &) £
SN54LS147 (J,FH) SN74LS147 (J,N,FN) U L
o100t
* Pin numbers shown on laglc symbels FONT TABLE T3 — RESULTANT DISPLAYS USING '143, 1144
— —
: are !nr.J and II\J nnckagois only. ' ' ' _' :, '_' ': : _' ':' ':'
¢ — no internal connection, '_, ' '_ _, ' _' '_' ' '—' —'
0 1 2 3 4 5 & 7 [ i)
TEXAS 3-53
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148 lagic symbol pin assignments
8. TO 3-LINE OCTAL HPRI/BIN J. N PACKAGES FH, FN PACKAGES
(10} 1 4 9 A0 1 nc 11 e
PRIORITY ENCODERS 0 ————0/210 104 *1 2 5 10 0 2 4 12 AD
typical performance 1...!.11.’...-&..1;211 114 A TR 3 5 13 0
12 4 7 12 2 4 8 14 1
TYPE | POWER | DELAY 22 mbogr 124 s & (13 s [ ¥ 5 2
‘148 | 190mW | 12ns PO NN PP R (1s) 6 Az |14 GS || 6 nc |16 nc
L5148 6omw | 15ns It 1Bp——E0 [7 A1 |15 EO 7 E1 17 3
a—Daz14 14 (14) 8 GND|16 vecll 8 A2 |18 GS
SN54148 (J,FH) SN74148 (J,N) (2) 5215 154 G5 9 Al | 19 EO
SN54L5148 (J,FH) SN74L5148 (J,N,FN) (3 /216 10 GND| 20 Veo
6 161
AU 7 S TR S
m.h-__(?]_AQ
v1s 20Tl a1
(5 (6)
El [ENa daf~——A2
15 0 logic symbol® pin assignments
1.0F-16 DATA o MUX J, N PACKAGES FH PACKAGE
G ——Dd EN VREET 13 C 1 nc 15 nc
SELECTORS/ AEIS) 2 6 |14 B 2ern|=ene
MULTIPLEXERS 5 (14) 3 E6 |16 A 3 E6 |17 B
13 G% 4 E& |18 E15][ 4 €5 [18 A
DATA c 5 E3 |17 evall 5 €4 119 E15
TYPE TO INV FROM TOTAL D [(;:' 3 8 E2 |18 _E13|| 6 E3 |20 Ei4
ENABLE POWER £0 7 _El 18 E12|] 7 g2 |21 &3
(1}
3 OQUTPUT = T - 8 E0 |20 EN1|| B m |22 ne
‘150 11 ns 1B ns 200 mW (6 9 G 21 E10|| 9 E1 23 E12
E2 -5 2 o w |22 9 |[10 0 |28 Enn
E3 m 3 (10) i1 D 23 E8 |[n1 © 25 E10
o) SN54150 (J,FH) SN74150 (J,N) E4 4 F~——w |12 cnof24 veel[tz w [26 €9
3 35 12l 5 13 D 27 &8
a £6 (2) & 14 GND| 28 Vee
: =5
~+ ST ¢
E9 9
G) (21]
E10 10
E_ EN :zm 1
(ol Eraet 12
® E13 [(1? 13
E14 [:s: 14
E15 15
T Pin numbers shown an logic symbols are for J and N packages only,
nc — no internal connection.
3-54 TExas
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‘ 151 logle symbolt pin assignments
, N PACKA FH, FN PACK
1-OF-8 DATA SELECTORS/MULTIPLEXERS o MUX TR D T Proxors
typloal performance :""h"[m :N 2 D2 [0 B 2 03 |12 ¢
o 2" Yo L L e LR
7
DATA | DATA TO FroM | ToTAL | c &2 2 B Y |13 D6 || 5 Do [18 o7
TYPE | TOINV | NONINV | POE | PRIEL | e ], T R T s EL
QUTPUT| OUTPUT (3) (6) 7 G 16 D4 YisY 17 D6
D1 1 Y
‘151A B ns 16 ns 22 ns [ 146 mW (2) (6) 8 GND |16 veel[ 8 W [18 D8
ALS151( 6ns | _6ns | 4bns | 30mw] 52 552 ! 5% [0 o
‘AS151 3 ns 3.5 ns 5ns | 130 mw | B3 e 3 10 _GND [20 Vcg
‘L5161 11 ns 18 ns 27ns | 30 mW | Da 0 4
‘5151 4.5 ns 8 ns 9ns | 2256 mW | D5 il 5
P61l S
SNE4161A (J,FH) SN74151A (J,N) D7 — 7
SNB4ALS161(J,FH)  SN74ALS151 N.FN)
SNE4AS151(J,FH) SN74AS151 (N,FN)
SN54LS151 (J,FH) SN74LS161 (J,N,FN)
SN545151 (J,FH) SN74S161 (J,N,FN)
152 logic symbolt pin assignments
1-of-8 DATA SELECTORS/MULTIPLEXERS LI 8 MOX L UPPCKRGES T TN PAGKAGES
nc nc
typical performance s 19 GE T =6 08 |G
DELAY TIMES T 2 ? 3 b2 |10 A 3 03 |13 8
5, 4 D1 1 D7 4 D2 14 A
PATA | From | ToTaL o0 2 a Sinss]iras e il 15
TYEESHTO/INY, ENABLE | POWER D1 o 1 6 W 13 o5 6 rD“:l 16 ;
ouTPUT POETI [ S T KT | I EE ™
["152A | 8ns 130 mW o 12 3 TR
I'tsis2] 11 ns 18ns | 28 mW pg A1 i 9 W _[19 b5 3
{13) 10 GND |20 Vee
D5 ——— 5
112)
SN54152A (J,FH) o w18
SN54LS152 (J,FH) D7 —— 7 (]
=)
153 logic symbaolt pin assignments '5
DUAL 4-LINE TO 1-LINE DATA J. N PACKAGES FH, FN PACKAGES U]
. Aml o 0 116G [ 8 2y 1 nc |11 _nc -
SELECTORS/MULTIPLEXERS T )c? 280 o 2co ||z 1B liamay 5
typical performance L .1‘ c 3 1ca|n 2c1]la 8 13 2C0 =1
DELAY TIMES U 4 _icz |12 2c2|| 4 1ca |14 zc1 o)
— 1 gh] 5 1C1 |13 2C3 5 1C2 |15 2C2 o
D AT AT e el 16 "_E"'G: EN 5 1C0 |14 A & nc |18 ne -
TYPE | NON-INV 120 ) ° ” 7 1Y |15 28 [| 7 1c1 |17 2ca o
OUTPU ENABLE | POWER 1c1 1 v 8 GNDf18 vecfl e 1cof1e A
LE 162 14 2 8 1y J19 2T
‘153 14 ns 17 ns | 180 mW 1z 2 3 10 GND |20 Vee
‘ALS153 5 ns 4.5ns | 31.5 mW 25 (15)
‘AS153 | 3.5ns S5ns | 105 mW | .. 10
‘L153 27ns | 34ns | 90mW /| o¢, 10| |9
1S153 | 14ns | 17ns | 31 mw| 2 U2
['s163 | 6ns | 965ns |226mW | 2c3 12 |
SN54153 (J,FH) SN74153 (J,N)
SN54ALS153 (J,FH) SN74ALS153 (N,FN)
SN54AS153 (J,FH) SN74AS153 (N,FN)
SN54L153 (J)
SN54LS153 (J,FH) SN74LS153 (J,N,FN)
SN545153 (J,FH) SN745153 (J,N,FN)
T Pin numbers shown on logic symbaols are for J and N packages only.
nc — no internal connection.
TEXAs 3-55
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154

4-LINE TO 16-LINE DECODERS/
DEMULTIPLEXERS
typical performance

TYPE

SELECT
TIME

ENABLE
TIME

TOTAL
POWER

‘154

23 ns

19 ns

170 mW

‘L154

46 ns

38 ns

85 mW

SN54154 (J,FH)
SN54L154 (J)

SN74154 (J,N)

logic symbolt

2|
220 |
(21)
(20)

90w >
@ &N -

o

1418 g &
SLLINS

XY

oM s w N = O
| rE
w

LU

pin assignments

J, N PACKAGES

FH PACKAGE

@flvlo|n|s|w|n]-

. (8] 7

i) o |8
(22

(21)
(20)

c

LI &
ko) (19)

DMUX

b, (10) 4

- (11) 10
E
L 1a) .
T
(16)

b (17) 15

=|eo|ao|v]|o|a|s|w|ni<|o

=

(2]
z
o

wlolvlefalo|slwin«lola

GND

T Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection,
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15 5 logic symbolt pin assignments
DECODERS/DEMULTIPLEXERS 24ine 10 &-4ine Decader J. N PACKAGES FH, FN PACKAGES
Xy 1 1C 9 2Y0 1 m 11 ne
{totem pole outputs) 2 6 |10 _2vi|| 2 _ic_|12_2vo
typical performance = Oa D) v 3 8 11 2v2|[ 3 16 |13 2n1
SELECT | ENABLE | TOTAL 15120 1] 1o~ 1v1 [4 va |z ava]la B [14 2v2
TYPE | ENa (5] 1v2 5 1Y2 |13 A 5 1Y3 |16 2v3
TIME | TIME |POWER 1 2o =
1C: T (4) 1ya |8 1 |s 28 6 ne 16 nec
[ 85 | 21ns 16ns  [125 mW A 7 B —— 7 _ivo |15 _z¢ || 7 vz |17 A
[Ls155a] 18ns 150s | 30 mW B 2 o=t ovg [E GWo[16 vec|[ 8 11|18 zg
. {10) 3 _1vo |19 2
SN54155 (J,FH) SN74155 (J,N) S [ it i wr 2:1 10 . GND |20 Vee
SN54LS155A (J, FH) SN74LS155A, (J, N, FN) 281 a zg 5"_'—‘,2, 2Y2
3ff s ovy
logic w‘mlmlt
3 + 1-line to 4-line DMUX
:';’I_q'c W's“‘l_’ﬂ' =1 logic v,rmhl:vlf
e to S e LM Oorer, (13) 1-ine to B-line DMUX
A3
XIY
/ R L) . g3 omMux kL@ L
(10)
a—t3 1, ) e P | 1 %l'—m
(3) 2P v @ (3 P
p—= {2 - ) 2 2v2
e ] 32 oy 162 b ST 2 () R ST
I(m 4 {7) ] 7)
- e 1Yo 1ot i N ST Iusn 2 4 :a.._(rwo
G—piy EN s Hal apd8) iy g2 5 ~—— 1v1
14 = (5) 1v2 (9) = 141 ] S (5) 1v2
(a) = (14) p :"_[.,m (a)
7Pl 1v3 26 S 7P——1v3
2 (15) g 'l‘-_:.& 2Y3
L (12)
2va
156 logic symbolt pin assignments 3
2ine 1o 4-line Decoder
DECODERS/DEMULTIPLEXERS J. N PACKAGES FH, FN PACKAGES
Xy 1 1C 9 2Y0 1 nc 11 nc
(open-collector outputs} o 2 16 |10 2vi|| 2 1c |12 2vo [+})
typical performance r 0al b'?‘ 1Y0 3 8 11_2va|| 3 16 |13 av1 :E
= (2 1a e (68 4y, 4 1v3 |12 2val| 4 B 14 2Y2
vpe | SELECT| ENABLE [TOTAL B feno 200pBl_ qv2 [5 valis A [ wvalis vs 5
TIME | TIME |POWER 10—‘—|13I deop=8l vz [Evi[iE &6 e [16 e
156 | 23ns | 18ns |125mW : 3) ; L (9] Rl :E ; i :: T t;
> = | [i)iEe) 2Yo ce
LS156] 33ns 26 ns 31 mW = 1‘; of (10) Pt 9 1Yo |18 2C -
SN54156 (J,FH) SN74156 (J,N) 25-114) ENG gpopstll oy, 9 GNe )20 Ve g
SN54LS156 (J,FH) SN74LS156 (J,N,FN) zc-U8) agop=tizl .. =
1ine to 44ine DMUX &
; t logie symbolt
logic symbol (13) . 1-ine to 8-line DMUX
3-line to 8-line Decoder A (3) } G'q
g2, /%3 DMUX -
X/Y = r 00 2yo
oo oy DMUX & A LLETA [ TQ'=‘:+‘::- 2Y1
a—13 {, 1 opt12_ 5y, P oofP~——1vo, (3 | el A
[ 2ol oy, " 1ot qyq c—ol) 63 3oP~= ov3
c—&: 3ot oys Pon L — 208l 4y, (15) ]2 aophtl _ove
nis) | 14 sopT_1vo softl_ 43z @ sop=t8 .
g 'ﬁt EN 5ot 1v1 = (14) L ] 60 t‘s' 1v2
14 s 1y G . (10 50y o ST
79".'.‘..._LL 1Y3 z‘fﬂ.&u i) 2Y3
&.ﬂ_ 2Y4
t Pin numbers shown on logic symbaols are for J and N packages only,
nc — no internal connection.
I TExas 3.57
NSTRUMENTS

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265



PRODUCT GUIDE

151 logic wmboﬂ' pin assignments
QUAD 2- TO 1-LINE DATA - 18 D RPACKAQES FH. FN PACXAGES
G —Df EN 1_AmB g9 3y Yne 11 nc
SELECTORS/MULTIPLEXERS ATE (1) G1 2 1A |10 38 2 AaB |12 3y
(non-inverted data outputs) @ 45 r 3 18 [11 3a [[3 1a [13 38
) 1A 3 MuXx (4 4 1Y 12 &Y 4 1B 14 3A
typical performance BT ; L@y 5 2A |13 48 || 5 _1¥ [15 av
15) 6 28 |14 4A || 68 nc [16 ne
DELAY TIMES 2A T Ly e 1B T R 7T
DATA T B 8 GNO |16 WV
9| From | TOTAL aa 011 ccll 8 28 |18 22
TYPE NON-INV ENABLE: [ POWER 0] (9) 3y 9 2 |19 G
—_— 10 GND
OUTPUT 38 Tl 20 Vcc
157 9ns 14 ns 150 mW :: (3 |12 4y
'ALS157 5ns 6.5 ns 39 mW
‘AS157 3.5 ns 7.5 ns 95 mW
‘L167 1B ns 27 ns 75 mW
‘LS157 9ns 14 ns 49 mW
'S1567 5ns 8 ns 250 mW
SN54157 (J,FH) SN74157 (J,N)
SNG4ALS157 (J,FH) SN74ALS157 (N,FN)
SN54AS157 (J,FH) SN74AS157 (N,FN)
SNB4L157 (J)
SN54LS157 (J,FH) SN74LS157 (J,N,FN)
SN545157 (J,FH) SN745157 (J,N,FN)
3 15 8 logic symbolt pin assignments
QUAD 2- TO 1-LINE DATA - (15) J, N PACKAGES FH. FN PACKAGES
SELECTORS/MULTIPLEXERS L [ Ll e e
P (inverted data outputs) B ‘_“.IG' '. 3 18 |11 3A 3 1A |13 38
o 2) P
typical performance 1A ——17 mMux 4 4 1y |12 ay 4 1B |14 3a
8_ BET : pasetd) G 6 2A |13 4B (| 5 1Y |15 av
c DELAY TIMES 2a 18 " 6 20 {14 4A L6 nc 116 nc
o SATA 7 -~ 2y 7 2v |15 G 7 2A |17 48
-+ FROM TOTAL 28 G 8 GND |16 vecll 8 28 |18 4a
TYPE TO INV ENABLE!| POWE 3A 9) 9 2y |18 G
g) OUTPUT R 38 (::: ——:3Y. 10_GND| 20 vcc |
— 'ALS158 5ns 6.5 ns 11.5 mW 4A :1:” - (12) ay
% ‘AS158 1.2ns 6 ns 78 mW 48
‘LS158 7 ns 12ns 24 mW
‘5168 4 ns 7 ns 195 mW
SN54ALS158 (J,FH) SN74ALS158 (N,FN)
SN54AS158 (J,FH) SN74AS158 (N,FN)
SN54L5158 (J,FH) SN74LS158 (J,N,FN)
SN545158 (J,FH) SN745158 (J,N,FN}
1 Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection.
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159 lagic symbol, ‘1591 pin assignments
4-TO 16-LINE DECODERS/ Xy o J, N PACKAGES FH PACKAGE'
el
DEMULTIPLEXERS 09 1T 0 [13 1 [[1 ne |15 ne
( 1Q>-£'—-1 21 1412 250 1611
'open-collector outputs) 2 of (3) 2 3 2 5 13 30 7 1z
typical performance 393&3 4 3 1614 4 2 1813
(5) 5 4 17 16 5 3 19 14
SELECT | ENABLE | TOTAL 4aOP—=—4 T &1 |6 4 |20 15
TYPE | 1ime | TimE |powem = b s~ s G T m ([0 s [
7 [ e . sQ'—"‘LG 8 7 |20 D 8 nc [22 nc
159 24 ns 19ns (170 mW o2 a N 8 _ 5 9 8 20T 9 6 23 G2
SN54159 (J,FH) SN74159 (4,N) pi22l_1g SO LS [1ORIA RG220 2 || o7 S5ili2 458D
o j0) o, [ tofza A [l 8 Tas c
9 12 GND |24V, 12 9 26 B
(1) ce
10of~———10 1310 |27 A
nop3l 1 14 _GND |28 Vee
120F (14) 12
(8) o | & 130._.. :::; e
9 (19) NS (7
G2 ——D 150~ 15
o8
DMUX
o ot
1 o=l 1
29'.‘:-..19.1.._2
3Q>J'4_]._3
(23) 42 : o
A=, 5 Qh—qu
g2 | 0 595.11!_5
c (21) Gﬁ 1Qs—@l——7
p {20} 3 P ST 3
g o (10) 9
th._[]JJ_m
11Q>—LL:3‘ n ]
i °
— 8 & B =
G1—— I 1w oP—12 1a &)
T2-19) o ST =
Q
3
e}
o
-
o
T Pin numbers shown an logic symbols are for J and N packages only,
nc — no internal connection.
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160 logic symbol, “160T pin assignments
SYNCHRONOUS 4-BIT a CTRDIV10 .:bgnp.\cmnss FH. FN PACKAGES |
LR — = cT=0 1 9 [OAD|[ 1 nc 11 nc
COUNTERS D o 2 CLK |10 ENT || 2 CIR |12 TOAD
{decade, direct clear) | v 3 A 11 Qp 3 CLK |13 ENT
typical performance (30) 2 et pee [F8 [z 6c [ & [14 0o
ENT—(;’*—-GS 6 C 13 Qg 5 B 15, Q¢
TVRE COUNT CLEAR TOTAL | ENp ——— G4 6 D 14 Qa 8 nc 16 nc
FREQ POWER | cLk (2) hh‘CEfE,J.M : ENP |15 RCO [[7 C 17 _0p
- GND |16 Vec [[8 D |18 Qa
160 25 MHz | ASYNCL | 305mW | , B8) mes—re a8 A 9 _EnP |19 ACO
'ALS160A | 40 MHz | ASYNC-L | 60mW | 5 4 7] Al 10 GND |20 Vee
‘AS160 ASYNC-L (] Tal BT
"LS160A | 25 MHz | AsynNCL | 93mw| o & 8] WL
SN54160 (J,FH) SN74160 (J,N) logic symbol, ‘LS160AT
SN54ALS160A (J,FH) SN74ALS160A (N,FN) CTRDIVI0
SN54AS160 (J,FH) SN74AS160 (N,FN) — (1) ~
CLR CcT=0
SN54LS160A (J,FH) SN74LS160A (J,N,FN) —— (9)
LOAD M1
(10) M2 18 o
ENT -] 63 dch=9
ENP Ga
cLk 2 c5/2,3,4+
e
3 14)
4 :4: 120 4l :13! 24
) = 121 08
& (6) 4] i o¢
D — 18] b—— op
161 logic symbol, ‘1611 pin assignments
_ CTRDIV16 J. N PACKAGES FH. FN PACKAGES
SYNCHRONOUS 4-BIT TR (1) ~J o0 1 9 LOAD|| 1 nc 11 ne
COUNTERS orn M1 2 CLK |10 ENT || 2 CLR |12 LOAD
(binary, direct clear) M2 (15) 3_A 11 _0Qp 3 CLK [ 13 ENT
A (10 q3cT=15 RCO 4 B 12 ac [|4 & 14 Qp
EYpecelpericrmance ENT T——] G3 5§ C |13 0g ||5 B |16 0O¢
TYPE COUNT | ear TOTAL | BV %, o : :m’ 1; :::o : : :: T;
CLK —I= c5/234+ B
FREQ POWER ] = 8 GND |16 Vco||8 D |18 Qa
‘161 256 MHz | ASYNC-L | 305 mW A 150 [1] =1 - Qaa 8 ENP | 18 RCO
‘ALS161A | 40MHz | ASYNC-L | 60mW | B ::: 0] _[‘1308 10 GND| 20 Voo
‘AS161 ASYNC-L c 6 (4] an Q¢
'LS161A | 25 MHz | ASYNC-L 93 mW D (8] —— 0p
SN54161 (J,FH) SN74161 (J,N) logic symbol, ‘LS161AT
SNE4ALS161A (J,FH) SN74ALS161A (N,FN)
CTRDIV16
SN54AS161 (J,FH) SN74AS161 (N,FN) —
TR —Df c1=0
SN54LS161A (J,FH) SN74LS161A (J,NFN) ___—_ (9)
LOAD M1
M2 (15)
(10} 3CT=15 p—— RCO
ENT ——G3
ENP G4
CLK ﬁ_bcsrzs.ﬂ*
| C
14)
a2 150 [1) k Qaa
(4) (13)
&% i iz 0B
> 15; L ¢
D [8] Qp
T Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection.
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162 logic symbol, *1621 pin assignments
SYNCHRONOUS 4-BIT ol CTRDIV10 J, N PACKAGES FH, FN PACKAGES
COUNTERS CLRFE-S(:T-B ; 2 1: I:tl':xibEMT ; gm :; ;;TU
(decade, synchronous clear) LoAD I M1 3 A 11 Qp 3 CLK [13 ENT
typical performance (10 M2 3CT=0 (15 Rco |48 12 _Qc 4 A 14 Qp
ENT G3 5 ¢ |13 og |[6 B _[156 Q¢
tvee | COUNT | L oo | TOTAL ENP - Ga 8 0 |14 a5 [[6 nc |16
EREQ POWER CLK_@_;:_ €5/2.3,4¢ 7 ENP |16 RCO || 7 € 17_0Op
- r 8 GNO[16 vec|[8 D [1B Qa
‘162 25 MHz | SYNC-L | 305 mw PRLE L T (1) A LT R
'ALS162A | 40 MHz | SYNC-L 60 mW g l4 7] i_l_% 10 GND |20 Vo
'AS162 SYNC-L c :5‘ Tl il
'LS162A | 25 MHz | SYNC-L | 93 mwW o A 8] ML o
'$162 | 40 MHz | SYNC-L [ 475 mW | 1o5ic symbol, ‘LS1624, ‘S162
SN54162 (J,FH) SN74162 (J,N) CTRDIVIO
SNS4ALS162A (J,FH) SN74ALS162A (NFNI 5 1 aaf goreg
SNB4AS162 (J,FH) SN74AS5162 (N,FN) 63D (9) M1
SNGS4LS162A (J,FH)  SN74LS162A (J,N,FN) I T {15l
SN545162 (J,FH) SN745162 (J,N,FN) ey 10 e 3CT=9 }—— RCO
NT
enp 2 i
etk E—beszaa i
(14)
i tl:: [0, 28
&% i Tz) OB
g (6) L (1) £
v} (8] — Qp
163 logic symbol, *163% pin assignments
SYNCHRONOUS 4-BIT o CTRDIV16 J, N PACKAGES FH, FN PACKAGES
CLR —] 5cT1=0 T _CA] o T ne 11 nc
LOINIERS 57D ) M1 2 CLK [10 ENT [[ 2 CIR |12 LOAD
(binary, synchronous clear) A R 3 A 11 Qp 3 CLK [13 ENT
15|
typical performance (10} —|3(;1.15#RC0 4="8 12 0c 4 A 14 Qp
ENT o G3 5 C 13 Qg 5 B 15 QO¢
COUNT TOTAL ENP — G4 6 D 14 Qa 6 nc 18 nc
TYPE s [ LCLEARR [fsge et 2] cepnar ‘J 7_enp [75 meoll7 € [ og
: = @ 14 B GND|16 Vecl|l8 D 18 0Qp
163 25 MHz | SYNC-L | 305 mW A 150 [1] b——0a 9 ENP |18 RCO
'ALS163A | 40 MHz | syncL | somw g W 2l RS 2 10 GND |20 Vge
1
"AS163 SYNC-L c :2 fal :‘;’ ac
‘LS163A | 25 MHz | SYNC-L 93 mW D 18] [—— CQp
S1 4 YNC- 4
103 M e ESYNGELE | Bl ekl "1 8163 A "S16at
SN54163 (J,FH) SN74163 (J,N) ST DIVIG
SNS4ALS163A (J,FH) SN74ALS163A (N,FN) R (1) [ P
SN54AS163 (J,FH)  SN74AS163 (N,FN) o L2 o
SN54LS163A (J,FH)  SN74LS163A (J,N,FN) LOAD
SN54S163 (J,FH) SN745163 (J,N,FN) o1 M2 aeress —" nco
ENT G3
ENP —— G4
cLk 2 bc5/2,3,4+
4
A :;’]' 150 (1) :13: 0a
8 @ 2 2y 08
€ {41 i oc
D — (8] | Qp
T Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection,
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164 logic symbol! pin assignments
8-BIT PARALLEL OUT J. N PACKAGES FH, FN PACKAGES
SERIAL SHIFT REGISTERS g SHG8 T A |8 Ck|[1 nc 11 n
{asynchronous clear) (S i) 25 B [ SIRCLs| T2 A s | 2L
leal naih CLK cl/—+ 3 04 |70 Qe ||3 B 13 TR
typical performance n I= = os [17 or T ox 12 G ]
A & (3) 5 Q 12 0 5 nc |15 nc
SERIAL c G
TYPE SHIFT DATA ASYNC | TOTAL B (2) L Qa 6 Cp |13 Qy & Qg |16 Qf
FREQ CLEAR | POWER 8 oo [7 GNO| 18 vec|[ 7 ne |17 we
INPUT T 5
c |8 0g
‘164 | 25 MHz [GATEDD | Low [167 mW ) Q¢ 5 dp |19 On
‘ALS164 GATEDD | Low o % (o —cwo 20 vec |
‘L164 | 12 MHz |GATED D | LOW 84 mW o) Qg
‘LS164 | 25 MHz | GATED D Low 80 mW 12) Qf
SN54164 (J,FH) SN74164 (UN) G
SN54ALS164 (J,FH)  SN74ALS164 (N,FN) aH
SN54L164 (J)
SN54LS164 {J,FH) SN74LS164 (J.N,FN)
165 logic symbol T pin assignments
SRGB
8-BIT SHIFT REGISTERS — (1] J. N PACKAGES FH. FN PACKAGES
T N Lloal It oo lareakary olitpurte) SH/LD 1 GUIHIET \_sAib | 9 op 1 ne 1 _ne
- % C2 [LOAD] 2 CiK 10_SER 2 SHID | 12Oy
CLK INH 3 E 1M1 A 3 CX 13 SER
typical performance CLK 4 F 12 B 4 E 14 A
SERIAL 5 G {2WC: 5 F 15 B
type | SHFT | paya | ASYNC | TOTAL SER T 8_H 14 © G ina LLEE
FREQ CLEAR POWER A 2D 7 QH 16 CLKINH| |7 G 17 C
INPUT B (12) 20 B GNOD 16 Veo 8 H i8 D
‘165 | 25 MHz D NONE | 210 mW PET 19 T 19 CLK INH
3 'ALS165 o a1 10 GND | 20 Ve
‘LS165 | 35 MHz D NONE | 105 mW e A3
SN54165 (J,FH) SN74165 (J.N) RG]
o SN54ALS165 (J,FH)  SN74ALS165 (N,FN) G 8
- SN54LS165 (J,FH) SN74LS165 (J,N,FN) (9)
(=] (L ) oH
o 0
c
2 166 logic symbol pin assignments
(] B:BIT SHIFT REGISTERS SRG8 J. N PACKAGES FH, FN PACKAGES
=) (parallel/serial input; serial output) in 2~ 1 SER 9 CLR 1 nc 11 nc
a typical performance SHITB (15 M1 [SHIFT] 2 A 10 E 2 SER 12 CIR
m 3 B 11 F 3 A 13 E
SERIAL M2 [LOAD] 7 C 12 G 7 B 4 F
SHIFT ASYNC | TOTAL |CLKINH 5 D 13 Qy 5§ C 15 G
EXEE FREQ DALS CLEAR POWER CLK e 6 CLKINH|[14 H 6 nc 16 nc
JNEUT o C 7 ClXx__ |15 SAAB|| 7 D 7 o
‘166 | 20 MHz D LOW | 360 mW SER 13D 8 GND |16 vVcc 8 CLKINH|18_H
'ALS166 D LOW A 2) 23D 8 CLX 19 SHAD
‘LS166A | 36 MHz D LOW 110 mW B kI 23D 10 GND 20 Vco
(4)
SN54166 (J,FH) SN74166 (J.N) c
SN54ALS166 (J,FH)  SN74ALS166 (N,FN) p 3
SNE4LS166A (J,FH)  SN74LS166A (J,N,FN) g
F
g 412
H (14) (13) an
t Pin numbers shown on logic symbols are for J and N packages only.
nc - no internal connection,
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167 logic symbolt pin assignments
1 . N PACKAGES FH PACK
SYNCHRONOUS DECADE il [m] Tt R L
611l =
RATE MULTIPLIERS CLK 7 82 10_stAB || 2 ne 12
& o 3 83 11_ENin 3 B2 13
(10) SET- UNITY/!
STHOBE“—1E- . (5) . SR ety 4 B3 14
ERAOLE o (6) BAVE 13 ClR o =3 By
um'rwcns—::—ﬂ—b V6 6| Y 10-9 c
CLR=————— CT=0 (7) BIEY, 14  BO 6 nc 16 nc
typical performance serT00-2— leree 5CT=9 ENABLE 7 gnout | 1581 7.2 17_cL
{14} 8 GND | 16 Vcco 8LV, 18 BO
SVPE COUNT CLEAR TOTAL _l15J L, 9 ENout [ 19 B1
FREQ POWER “;_rz;‘_‘: 4P 1o GHO R {20 IEVEE
167 |25 MHz|ASYNC-H [270 mw | 22— |© [RATE]
B3 lGn.’S
SN54167 (J.FH) SN74167 (J,N)
158 logic symbalt pin assignments
4-BIT UP/DOWN SYNCHRO- (9) CTRDIV1O J. NﬁFﬁCKAGEﬂ FH. FN PACKAGES
LDAD—E M1 [LOAD] 1 uA L] 1 nc 111 nc
NOUS COUNTERS M2 [COUNT] 2 ClK |10 ENT || 2 ud |12 TOAD
(decade) (1 3 A |11 0p ||3 Clk [13 ENT
3 u/b. M3 [uP] (15—
typical performance M J_SCTzsij—ﬂCD 4 8 12 oc [[4 A 14 0p
el S IDOWN) S 5 ¢ (13 0 |[5 8 |15 oc
TVPE COUNT | TOTAL ENT—D» G5 & 6 D 14 0p || nc |16 nc
FREQ | POWER ERP 1[72 G6 7 ENP |15 RACO||7 C |17 0Og
‘ALS16BA | 40 MHz | 75 mW CLK 2,35,6+/C7 SUIGNIEmY e : E"ﬁ :: :%o
'AS168 P 2.45.6- J" 0 GND |20 vee
‘5168 40 MHz | 500 mwW AL BT (14) an
g 2] L U3 o
SN54ALS168A (J,FH) SN74ALS168A (N,FN) c (5) Tal {12) a
SN54AS168 (J,FH)  SN74AS168 (N,FN) p18) ol (1) oc
SN545168 (J,FH) SN745168 (J,N,FN) D (i}
Rl
§=
169 logic symbolt pin assignments 0
)
4-BIT UP/DOWN SYNCHRO- @ CTRDIV1E J. N PACKAGES FH. FN PACKAGES Ty
TOAD IM1 [LOAD] 1 ub 9 [OAD|| 1 nc 11 nc =]
NOUS COUNTERS 10 ENT A TOAD
M2 [COUNT] 2 CLK |10 ENT ||2 UD |12 © -
(binary) o5 3 A 11 Qp 3 CLK | 13 ENT
u/o M3 [up] (8] ___ e (e e T Ty =]
: = ACO c SO0 =
typical performance M4 [pown] 35CT=15) — R St T Oc o
GoUNT | TOTAL Fey AL N 45cTe0) € 0 |14 0Oa |[6 nc |18
TYPE == 1N pls 7 ENP |15 ACO |7 C 17_Q0p
FREQ POWER ENP 7] i & el Ve llo B ER
"ALS169A | 40 MHz | 75 mW c'-"_c;z-i-:-z & J O KO
e ,4,5,6— 10 GND |20 vcc
AS169 o 5 (14)
‘LS1698 35 MHz | 140 mW A——17D 1] Qa
(4} (13)
‘5169 40 MHz 500 mW B8 (2] Qap
c 18 T (12) s
SNS4ALS169A (J,FH) SN74ALSIE9A (NFN) p_t8) | 18] LTt
SN54AS169 (J,FH) SN74AS5169 (N,FN)
SN54LS1698 (J,FH) SN74LS169B (J,N,FN)
SN545169 (J,FH) SN745169 (J,N,FN)
T Pin numbers shown on logic symbols are for J and N packages only.
nec — no internal connection,
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logic symbolt pin assignments
[ 4. N PACKAGES FH, FN PACKAGES
1 D2 9 02 1 nc |11 nc
114) RAM 4x4 2 D3 10 m 2 ‘D2 12 02
w lo 0 3 ba [11 G 3 D3 [13 a1
AWER WA (13) 1}1"\3 4 R |12 Gw'|l 4 Da |[1a Gy
'ER BIT 8 "is) o 5 Ry |13 wp || 5 Rg |15 Gw
A 14) 222 6 04 |14 Wa || 6 nc |16 nc
/] aomw il 3 7 03 |15 DI [|7 Ra |17 W
“178mw Gy ——{ Ca [WRITE] B GND|16 Vcc|| 8 048 |18 Wa
- (S U =4 en (READ] 9 03 |19 DI
SN74170 (J,N) 115) 1 110) 10 GND | 20 Ve
SN74L5170 (J,N,FN) D1 1A4D 280 a1
/ pz —1 O 42
02 2] LR
D4 (3) (6) Q4
/ logic symbol pin assignments
O D-TYPE FLIP-FLOPS WITH CLEAR CLR :‘_3;!:-.. R J. N PACKAGES FH, FN PACKAGES.
{ - % 12 110 9 40 1 nc [11 nc
Oouble-Rail Outputs CLK ---—--261 A T T e TR
Buffered Clock and Clear Inputs (1) (15) o 3 20 |11 4D 3 20 |13 aa
i il 2@ 20 |12 cik|[a 20 [1a ap
* Individual Data Inputs to Each Flip-Flop 10 D [l e B BT | E B B
typical performance 1) B ,q[6 3a [14 10 [[6 nec [16 nc
POWER | DELAY TIMES | 2D ———— (2) .=|7 38 |15 1@ || 7 30 |17 CiA
TYPE FREQ PERF-F | SETUP | HOLD 6 2Q 75 GND |16 vec|| B 30 |18 1D
! {5) —— 30 9 3d |18 10|
LS171 |30 MHz | 17.6 mW | 20 nsl | 5ns! | 30 —] ) 55 10 GND |20 Vo
- | Rising edge of clock pulse “an | 110) 4q For chip carrier information,
(=] 4D — (9) contact the factory,
o SN54LS171 (J,FH) SN74LS171 (J.N,FN) ~——4a
c
o
~+
=4
o
[¢/]
T Pin numbers shown on logic symbols are for J and N packages only,
nc — no internal connection,
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172

logic symbolt

pin assignments

16-BIT REGISTER FILES (2 RAM 8x2 J, N PACKAGES
typical performance wo 0 1w 13 204
=% TR e 2 1WO | 14 10a
(23) 7 3 16w | 15 10R
TYPE |ORG OF AD::;ESS :s:‘::: :";20 (9) 2 4 10B 16 2GR
S 208 17 2W/R0
OUTELIE 1R1 18) 2A-7q 6 CLK 18 2W/R1
‘172 | 8X2 | 3-State 33 ns 35 mW 1A2 A 2 AL F] 19 IWiRZ
— (3} 8 A1 20 2GW
SN74172 (J,N) "EZ"'(_,;,',":' £4 TR0 | 21 20A
1GR ——> ENG T
"7 B 22 1DA
2W/R0 8 0 o 11 209 23 1W2
2W/R1 3A = 72 GND 24 Vce
119) 7
2W/R2 2
g 20 c5
267 8] gny
crock 48 b cq
1 r
1DA ‘i—i;b- 1A.4,8D 2067 i 10A
20A (Tb- 3a580 a7 712 20a
1DB lﬂh 1A,4,8D 2A'5vﬂ 10B
20B 15 3A.5,8D 3A,7 v:..m 20B

173

{3-state outputs)
typical performance

4-BIT D-TYPE REGISTERS

TYPE FREQ

ASYNC
CLEAR

TOTAL
POWER

‘173 | 256 MHz

HIGH

250 mW

‘LS173A | 50 MHz

HIGH

85 mW

SN54173 (J,FH)
SN54LS173A (J,FH)

SN74173 (J,N)

SN74LS173A (J,N,FN)

logic symbol, 173t

pin assignments

[l JLALLT I
M) e
N_2) e f®
519
T2 100

ck—7

EN

I

ci

v

J. N PACKAGES

FH, FN PACKAGES

ne 11 nc

M 12 &

N 13

1Q 14

20 15

nc 16 nc

8=

(3)

30 17

o|lulelolsfw[w]-

2p_13)

40 | 18 1D

(4)

3p_12)

(5)

sp_11)

(6)

logic symbaol, ‘Ls173at

criisl__rw
HLIEN
w2 s [
G149 T
G210t gy
cuk 0|

1018

2p_(13)

ap12) |

4p_{11)

CLK | 19

o|lv|lo|vla|a|s|w|w]|=

GND| 20

1 Pin numbers shown on logic symbols are for J and N packages only.

nc — no internal connection,
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174 logic symbol pin assignments
— (1)
HEX D-TYPE FLIP-FLOPS CLR @ R J. N PACKAGES FH. FN PACKAGES
> CLK Em [ 1 9 ck|[1 nc [11 ne
(single-rail outputs, common - i T GO T 1.7 EERTR
direct clear) 1D 1D i [o] 3 10 |11 4D 3 1a |13 40
typical performance 2D la | {5) 20 |4 20 [12 &0 4 10 [ 14 4D
D (6) i) 3 |5 20 |13 ®D 5 20 | 16 50
POWER DELAY TIMES (11) (10 6 30 |14 6D 8 nc | 16 nc
TYPE FREQ 4D 4Q
PER F-F_| SETUP |HOLD | . (13) 2l gy (o ::D :: a2 4 ;g 1780
R cC 18 8D
174 35 MHz 38 mW [20ns! |Snst | (14) (15) sa 5 o 175 &0
‘ALS174 80 MHz 6.7 mW | 15 nsl | O nst 10 GND| 20 Vco
‘AS174 | 175 MHz 38 mW
‘LS174 40 MHz [10.6 mW | 20 ns! | 5 ns!
‘S174 110 MHz 75 mwW 5 ns! | 3 ns!
1 Rising edge of clock pulse
SN54174 (J,FH) SN74174 (J,N)
SNE4ALS174 (J,FH) SN74ALS174 (N,FN)
SN54AS174 (J,FH) SN74AS174 (N,FN)
SNBE4LS174 (J,FH) SN74LS174 (J,N,FN)
SN545174 (J,FH) SN745174 (J.N.FN)
175 logic symbolt pin assignments
QUAD D-TYPE FLIP-FLOPS CLR () R J, N PACKAGES FH. FN PACKAGES
(complementary outputs, cLk 2 ¢ T 9 CK|| 1 ne |11 ne
common direct clear) 2 2 10 |10 3a 2 CR[12 K
J R (v pformance e e e
10
POWER DELAY TIMES (7) 6 20 |13 40 § 1D [15 3D
(5} 20
TYPE FREQ PeRF-F [ SETUP [ HoLD| 22 (6 = g jz 14 42 6 :c 16 nc
e 15 4 7 20 |17 40
E 175 35 Mz | 38mw [20nst | Snst] 1 _% e e et B
(o] ‘ALS175| BOMHz | 7.5 mW | 15 nsl | O nst bﬁ aa [[® 20 |15 <0
o) "AS175 | 175 MHz | 41 mW o 12 —o 4 0 GO | 20 Vee
g ‘LS175 40 MHz (10.6 mW | 20 ns! | 5 nsl ~—— 40
- ‘5175 110 MHz 75 mW 5 ns! | 3 ns!
g) ! Rising edge of clock pulse
-— SN54175 (J,FH) SN74175 (J,N)
o SN54ALS175 (J,FH,  SN74ALS175 (N,FN)
@ SN54AS175 (J,FH) SN74AS175 (N,FN)
SN54LS175 (J,FH) SN74LS175 (J,N,FN)
SN545175 (J,FH) SN745175 (J,N,FN)
T Pin numbers shown on logic symbols are for J and N packages only, 3
nc — no internal connection,
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176

PRESETTABLE DECADE/

logic symbol, ‘1761

pin assignments

TR J, N PACKAGES FH PACKAGE
BIQUINARY COUNTERS LR A 1 _[0AD] 8 cLKi[ 1 ne 11 _ne
= i b 2 Oc |9 ag || 2 LOAD|12 CiLK}
typical performance KER or=0 476 LTE] 3 0c [13 0p
4 A 11 D 4 C 14 B
COUNT TOTAL = 5 0a |12 Qp 5 nc 16 nc
PE V'
TY i CLEAR i cLi-E ek DIv2 5 6 Clk2|13 CLA|| 6 A |16 D
176 | 35 MHz| LOW | 150 mW P Lo | [ A IS SR | o | ARG [ i
8 0a |8 ap
SN54176 (J,FH) SN74176 (J,N) || 8 cikz]19 TR
DIVS 10__GND | 20 Vgo
CLK?—m‘:")i- (@
110) 0 98
p——0 (2)
3 G ac
c 1cT (12) a
——2ap
ptin |,
177 logic symbol, 177t pin assignments
PRESETTABLE BINARY — J. N PACKAGES FH PACKAGE
COUNTERS ToAD—dc1 T toa0] 8_cki|[ 1 re 11 e
typical performance — (13) 2 0Oc 9 Qg 2 LOAD[12 CLK1
T — CLR——CT=0 3 C |08 3 Oc |13 oOp
L 4 A 11 D 4.c 12 B
TYFE FREQ CLEAR POWER g ‘_I B2 - 5 Qs |12 0Qp 5 nc 15 nc
177 | 35 MHz | _LOW | 150 mW kSt ) SEICLE 1 L] f3omasi e
(@ | ———op 7 GND (18 Vee|| 7 me |17 ne
SN54177 (J,FH) SN74177 (J,N) A 1D 5 0, |78 Gp
9 CLK2[18 CLA
DIV T0__GND |20 Vi
(10) 0 Qg
(2)
(3) LS
C 1cT (12)
D (11) 2
'78 logic symbolt pin assignments
4-BIT UNIVERSAL SAGA J. N PACKAGES FH PACKAGE
SHIFT REGISTER SHIFT (11 M1 1 B 8 Q¢ 1 nc 11 nc
typical performance Loap -9 M2 2 A 8 LoAD|[z B 12 QOc
e 3 SER |10 Op ||3 A |13 L0AD
SERIAL L8] mbeaji-e
SHIFT ASYNC | TOTAL s P ATSOAR VI BHET] |12 SERA TASIOD
TYPE DATA (3] 65 CLk |12 D 5 nc 15 nc
FREQ CLEAR |POWER SER 1.30 (4) & 0g |13 C & Q 16 SHIFT
INPUT a2 17230 A 7 GND |14V, 7 S 17
e nc nc
178 [25MHz| D | NONE [230mW AT SN S e
SN54178 (J,FH) SN74178 (J,N) c R § g |19 ¢©
o 02) (10} ap 0 GND |20 vcc
* Pin numbers shown on logic symbaols are for J and N packages only,
nc — no internal connection.
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179 logic symbolt pin assignments
4-BIT UNIVERSAL 7 SRGA i J.C:NRPACKSAB? FH PACKAGE
CLR —E~ R L c I[1 nme 11 nc
SHIFT REGISTERS ity JIIE] - 2 8 10 oapj|2 TR [12 a¢
(direct clear; Qp com- LolA; 0l M; 3 A |n gp 3 B |13 LOAD
. 4 SER |12 Op ||+ A |14 ap
:yw.nar‘\ur:cfoumuls] oLk S8 eb cai— 5 0a |13 SHIFT|| 5 Sem |15 Op
Pical performance ® | 8 CLK |14 D & nc |16 nc
(4)
SERIAL SER = 130 (51 o 7 0g |16 C 7 Qa | 17 SHIFT
SHIFT ASYNC | TOTAL A —— 1230 B GND|16 Vcc || B CLk |18 D
TYPE DATA 2) {7
FREQ CLEAR |POWER B ——123D ag I (IS
INPUT o 5 (9 ac 10__GND | 20 Vee
179 |25 MHz D LOW |230 mW o] o ap
D —— 112
SN54179 (J,FH) SN74179 (J,N) f——0
180 logic symbol pin assignments
(3)
9-BIT ODD/EVEN PARITY EVEN 7] G3 ‘ G.r.nuc-;az: - ::HPAGK:GE“
GENERATORS/CHECKERS ano et T T s T G R
i r 3 EVEN 10 C 3 M 13 8
typical performance o 2k T 00D 0 % EVEN |14 C
TYPE | POWER | DELAY A ol T4 (5) = 5 IEVEN |12 E 5 nc 6 nc
= B v 6 JODD | 13 F 6 00D [16 D
180 | 170 mW | 35ns c o 3 EVEN 7 GNO | 14 Voc 7 7
8 IEVEN 18 E
SN54180 (J,FH) SN74180 (J,N) D (11 = 5 To00 |15 F
E {12 ] T30 oho | 20 vec
P T3 (6) x
G . oDD
(2)
H
18" logic svmbul* pin assigninents
* FH. FN PACKAGES
Y |ariHmETIC LoGIC UNITS/ S ALU . e | e T
2 _AC 14 A=B 2_Bo 16 F3
g FUNCTION GENERATORS o8 (15) = ——T 5 F X6 | 37 A=
c (16 arithmetic operations, n (0...15) cp P e LT P e
= 16 logic functions) 52_(....]_ qu‘. {0...15 cc =07 = 5 51 7 5 52 ) ;,..‘.
6 SO 18 0 6 S1 20
—+ typical performance s:i[L ﬁtpnmg—sﬂn-a Tiikn 16 A3 7 S0 21 B3
(8) (16) 8 M 20 02 B _nc 22 nc
o +ype | CARRY [ADD [TOTAL | M 4 (0...15) cO Cod F BT e 15 & T i
(7) 10 F1 22 01 10 M 28 B2
E‘ TIME TIME | POWER 5 “ i T2 23 A 11_fo 25 A2
o ‘181 125ns | 24 ns | 455 mW — iZ_GnD | 28 vce |12 ;u 2651
(1] 'AS181A|  Bns | Gns [675mW | Rp (2o f7 = T T
is181 [ 16ns | 24ns [102mw | o0 0 ———TF0
‘S181 7ns | 11 ns | 600 mW — (23}
Al P L (10) —
SN54181 (J,FH) SN74181 (J,N) 22 12l F1
SNS4ASIBIA (JFH) SNTAASIBIA INFN) o 1y 1=
SNS54LS181 (J,FH)  SN74LS5181 (J,N,FN) tal b (11 F2
SN545181 (J,FH)  SN745181 (LN,FN)  B2-20esg
(19)
A3=——p (13)
=t 8 = F
B2 (18) a (8] F3
T Pin numbers shown on logic symbols are for J and N packages only,
nc — no internal connection,
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182 logic symbalst pin assignments
LOOK-AHEAD CARRY CPG J, N PACKAGES FH, FN PACKAGES
(13) 112) ¢, g 8 Cnsz 1 nc 11 ne
GENERATORS ?“‘_("‘_'_ £l co0 o 10 G 2 61 12 Cnasz
typical performance PO — = CPO co1 1) Cpiy 3 GO 11 Cn+y 3 El 13
T G023 ~cco 4 Po 12 Crsxl|| 4 GO 145003
TYPE POWER = @ (9 5 Gd 13 Cq 5 PO 150 Cai
TIME P“—E"m g cozl—— otz g7 12 G2 8 nc 6 nc
] cG1
182 180mW | 13ns o) e p-a[aaF 15 P2 783 | 17 G
TRSTE2 100 o P2 _1185) | cp2 e F B8 GND 18 Vce 8 P3 18 G2
= (14) 9 P 19 P2
['s182 | 260mw 7 ns ‘:fﬁ: T o oW |30 Voo
8 cafm—T1
SN54182 (J,FH) SN74182 (J,N) o o |
SN54AS182 (J,FH) SN74AS182 (N,FN)
SN545182 (J,FH)  SN74S182 (JN,FN) oR
CPG
124 =1
Cp (13} |21 (12) Ct
34
1244 57
o 8 =) 627210 34+ LU
54 n
Go 13 ) 73 1246+ =1
P12l ga 3,;,5. (9) e
g1 M) zs :‘
P2 115k 66 104,68
G2 k) 77 34684 1
P2 (6) 68 5.:,:-- (10} 3
63 ﬂh z9 '9.‘.
133 logic symbolt pin assignments
) J. N PACKAGES FH, FN PACKAGES
DUAL CARRY-SAVE 1A—Lp © . T T e e
FULL ADDERS 1= e 3 ne 7 1A T3
typical performance B3 14 3 1B 10 2Cn.1|| 3 nc 13 nc
. 4 10, TACH a 18 14 2Cpy 9
v CARRY | ADD | POWER ST P col—Bl_1cpq [5 TCrv (12 28 5 nc 5 ne
TIME TIME | PER BIT 6 1z 13 2A & 1Cq 16 2Cph
‘H183 | 11ns | 11ns | 110mW JRMGNDIEE i1 SRV ST BT YIS he
(13) B 1Cnsy |18 2B
'LS183 [ 15ns | 16ns | 23mW 2= B IR 19 2A
SNE4H183 (J,FH)  SN74H183 (JN) (12) 70 6D |20 Voo
SN54LS183 (J,FH)  SN74LS183 (N,FN) 2B .
0
S =19 ey
T Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection.
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184 logic symbolst pin assignments
VERSION 1
CODE CONVERTERS 3 J. N PACKAGES FHPACKAGE |
3 v SR 9 v8 1 nc 11 _nc_ |
(BCD to binary) 2 ¥2 |10 A 2 v1 |12 va |
typical performance BCD/BIN 3 va |11 8 3 y2 |13 A |
TYPE [ POWER [ DELAY {8~ en AN ARCES | | ASYEI (i1 4B
5 Y5 13: D 5 Y4 15 C
‘184 | 280mW | 25ns 6 Y8 |14 E 6 nc |18 nc
(10) (1) 7 Y7 15 @ 7 Y5 |17 D
SN54184 (J,FH) SN74184 (J,N A———u 2/Ga 29 ¥1
(J,N) T ST o i 2 | P 8 GND (16 veell 8 ve (18 ;
——Ltlzl ' 5 v7 _[19 §
c 8 80 ::: ¥3 | BINARY 10 GND| 20 Vge
aGp 160 5 Y4
MSD{DL 10 20 Y5
E (14) 20 .
T M
SEE VERSIONS (7} Y7
2AND 3
o 9] Y8
VERSION 2 VERSION 3
» »
B >
[BCD/BCD 9'S COMP] [BCD/BCD 10'S COMP]
v - - A
Fo LA ¥ Fo e vg S8 afpey X
A {004y, A e _f, 3/a/78 © —L8l— vg | aco
S [T —LH] () BGe g1 f, n 10's
BoD il 2350 KL vy gen c—-’_..‘:: 4 4/5/6 2 s Y7 [ come
p__03]g o L e D_Eﬁjf— 8 120 v8
(Low) £ 04 ... >9ca4+ (HIGH) E - >sc54
3 —lo ., o—al v
@ o2 vy
SEE VERSION1 |18 . SEEVERSION1 € —B8l v3
4) Fog) M) RV
) o8 v,
=] o8 vg o8l _vs
(=}
Q.
c
(7]
-
c
-
o1
@
T Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection,
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135 logic symbolT pin assignments
J, N PACKAGES FHPACKAGE
CODE CONVERTERS V) — T e e
[binary to BCD) sdusif 2 vz _[10 A 2 v1_[12_¥8
typical performance = 2 :: :; z : :: :3 :
[ TYPE [POWER | DELAY | MBI 5 v5 |13 D 5 V4 |15 C
| 1854 | 280 mW | 25ns iQ IR Lt IS T | ECEAL 8 e
— 7 Y7 16 7 Y5 17 D
SN54185A (J,FH)  SN74185A (J,N) A :::l‘ 2 8o LBy = ono |78 Vee|[ 8 ¥8 |18 E
. B m— 4 (4) 8 _v7 |19 ©
il 112) 102 Y4 10 GND |20 Veo
BINARY c 8 (5)
o3 | e 2090 Y6 2 MSD
(1a) 400 8l v
E ——oy 32
w0 LI vy
e O (9) vs
187 logic symbol pin assignments
1024-BIT READ-ONLY ROM 256 X 4 J. N PACKAGES FH PACKAGE
Ag_8) 1 A6 [ 9 aa 1 _nc |11 nec
MEMORIES ®) 4 2 A6 |10 03 || 2 AB |12 asa
(256 4-bit words; open- :;—m 3 A4 |11 a2 3 A5 [13 a3
— 4 A3 12 4 A4 14 02
colactopoutpti A3_l4) Aol 2 o 5 AD |13 31 || 5 A3 [15 _av
typical performance Aq_(3) Afg? AQ (11 g2 8 Al 14 352 6 nc 16 nc
(10) 7 A2 _[15 A7 7 A0 17 E1
ACCESS TIMES As_(2) Ag 1T 03
CHIP- Ag_ Agl 2 as N e Tl 2
TYPE | cELEcT | APDRESS a7 1817 10 GND |20 Vee
5108
87 20 ns 40 ns g2 08l EN
SN54187 (J,FH) SN74187 (J,N)
18 9 logic symbol T pin assignments
64-BIT RANDOM-ACCESS RAM 16 X 4 J, N PACKAGES FH. FN PACKAGES
AL 0 1 AD 9 Q3 1 nc |11 nc
MEMORIES a118) 2 § [10 o3 |[2 a0 |12 @3
(16 4-bit words; three- 18] A% 3 AW [ Gs 3 3 13 D3
state outputs) T 401 12 D4 4 AW 14 Ga
" A3—— 3 5 G1 |13 A3 || 5 D1 |15 D4
typical performance 3 :g:r_.. G1 % D2 12 Az % nc T
ADDRESS | ENABLE | POWER | RAW. 1EN [READ] 2 G2 [15 A1 ]l 7 G |17 A3
TYPE B GND |16 V, 8 D2 [18 A2
j TIME TIME |PERBIT _E_l‘”'“"‘"“ e Rom el s s
'is1ssa | sons Bos | 27mW | @ ] S 0 _GND |20 Voo
| 's18oB | 25ns 12ns | 59mW | ppt8 | M &
(10) 9 =
SN54LS1B9A (J.FHI  SN74LS189A (J,N,FN) D3— 0 e 63
SN545189B (J,FH) SN745189B (J,N,FN) p4a——o Q4
T Pin numbers shown an logic symbaels are for J and N packages only,
nc — no internal connection.
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190 logic symbol,'190, ‘LS1901 SR Elgnmants
men
CTRDIV10
SYNCHRONOUS UP/DOWN et J. N PACKAGES FH. FN PACKAGES |
(5] (12} 1218 9 D 1 11
COUNTERS o/U M2(DOWN] 2(CT=0126 MAX/ 2 a5 |10 ¢ 2 ;c Iu :
l .
tBt?D] e L 3CT=9)26 N 55, |11 ToAs 3 0 |13 C
typical performance CLK 1,2-/1,3+ 4 TTEN[12 MaxmMiN[[ 4 an [12 LOAD
(13) § DU [13 RCO 5 N[15 MAX/MIN
Ga 6,14 P~——Hi
TVPE COUNT TOTAL Corp-te) s o co 6 Qg |14 CLK 6 nc |16 nc
FREQ POWER ~ 7 Op [15 A 7 DU [17 RCO
5 (15} (3) B GND [16 Ve 8 Q¢ [18 CLK
190 20 MHz | 325 mW A—lr— 50 [1] + -1 B 0a o A
= {*]
ALS190 | 36MHz | s0mwW & il 121 6 2B 10_GND |20 Voo
‘L5190 | 20 MHz | 100 mwW Cn fal Hioe
D (8] Q
SN54190 (J,FH) SN74190 (J,N) D
SN54ALS190 (J,FH) SN74ALS190 (N.FN) :
SN54LS190 (J,FH) SN74LS190 (J,N,FN) Jogic symbeol, FALS180t
i CTRDIV10
CTEN T oL 112}
p/0 M2 [DOWN]  2(CT=01Z6 j—MAXIMIN
T it 3(CT=9)26
CLK > 1,2-11,3+
G4 6141 mes
L_unoﬂl’d>|cs
(15 3 =
ATSD 1) Qp
B — 121 12y
(10 (6]
c ; (4] " Qc
p-18 1 @ o5
3 "9" logic symbol,’191, 'L§191t pin assignments
SYNCHRONOUS UP/DOWN . CTRDIV1E J. N PACKAGES FH. FN PACKAGES |
COUNTERS e S I UL
-g o/ (5) i (12) 2 0g |10 C 2 8 12 D
A (binary) 14} 2ACT0IZe T Mkl 3 oa |1 T0A8 |[3 aa 13 ¢c
o (4 M3[UP] 3(CT=15)Z6 4 CIEN|12 MAXMIN|| ¢ 0 |14 1DAD
o CLK 1,2-/1,3+ § 00U |13 ACO 5 CIEN| 15 MAX/MIN
=] Ga 61,8 P 566 6 _Oc |14 cx 6 nc |16 nc
Q [oAD-esdcs 7 0p |15 A 7 DM |17 ACO
—* el 8 GND |16 Vgo B QGc |18 CLX
() T—-‘SD 11 O—W‘-il—aA LI 7 T
e 21 (2 s 10 GND |20 Vcg
— c-ho | 1l (6) ac
o 19) [0
) D 18] Qp
typical performance
GO = logic symbol, ‘ALS191t
TA
TYPE
FREQ POWER — ) CTRDIV1E
191 | 20 MHz | 325 mW c:,l"_} ) ";‘HWWM LI WG e
| =0)Z
‘ALS191
ALS19 35 MHz 60 mW M3[ur] 3(CT=15)26
‘L5191 | 20 MHz | 90 mW L R s
SN54191 (J,FH) SN74191 (J.N) o 614 5
SN54ALS191 (J,FH) SN74ALS191 (N.FN) LOAD—LE>{C5 ‘_J
SN54LS191 (J,FH) SN74LS191 (J,N.FN) (s 13)
ATED [ ——0a
B 12] —2 qg
(10) 16)
< 19 ik (7) e
D (8] ——0p
1 Pin numbers shown on logic symbols are for J and N packages only,
ne — no internal connection.
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192 logic symbolt pin assignments
. FN PACKAGES
SYNCHRONOUS UP/DOWN CTRDIV10 J. N PACKAGES FH, FN PACK,
(14) 1 B 9 D 1 nc 11 nc
DUAL CLOCK COUNTERS CLR ) CT=0 2 Qg 0 C 2 B 125D
(BCD with clear) up P2+ = L (12) — 3 0 11 LOAD || 3 Qg 191G
X Im o t 61 JcT=9 o 4 DOWN |12 CO 4 0a |12 [OAD
dypicalperionmancs o} 5 P |13 B0 5 DOWN|15 €O
COUNT TOTAL pow it 2CT=0 13 55 6 Qg 14 CLR 6 nc 16 nc |
TYPE — (11) < 7 Qp 15 A 7 UupP 17 BO
FREQ POWER LOAD—L=C3 J 8 onD |16 Vec 8 Oc 8 cA
' B 3 A
192 25 MHz | 3256 mW PR I sy ] (3) 0 I gSD ;0 =
‘ALS192 | 40MHz | 50 mW SalmE = @ o
‘L192 3MHz | 42mW co | =7 [Emcter: 2
‘15192 | 25 MHz | 85 mW o) T @ o
SN54192 (J,FH) SN74192 (J,N)
SN54L192 (J)
SN54LS5192 (J,FH} SN74LS192 (J,N,FNI
SN54ALS192 (J,FH) SN74ALS192 (N,FN)
193 logic symbol pin assignments
SYNCHRONOUS UP/DOWN
CTRDIV16 J. N PACKAGES FH, FN PACKAGES
DUAL CLOCK COUNTERS P i P — = T
(binary with clear) uP L2, ”2)- 2 Qg 10 C 2 B 12 D
i JeT=15~—=C0 3 Qa 11 _LOAD |[3 Qp 13 C
typjcal perforrance W 1er 4 DOWN[12 &0 4 0n |14 LOAD
COUNT TOTAL DOWN > 1 = 13} 5 UP 13 BO 5 DOWN |15 CO
TYPE FREQ POWER :”E G2 2c7=0 B % Oc  |1& CR _[[ 6 nc 6 nc
7, m | o 7 Qp 15 A 7 up 17 EO
193 25 MHz | 325 mW A -[;3 5 GND |18 vec || 8 Oc |18 CR
‘ALS193 | 40 MHz 50 mW PREAL N s o] 13 0 5 G |18 A 3
‘L193 3MHz | 42mW gl 12 18 g0 10_GND |20 Vcc
‘L5193 | 25 MHz | B85 mW [l 1) 8 ¢
p-A2 8] T q @
SN54193 (J,FH) SN74193 (J.N) 0 o)
SN54L193 (J) -
SN54LS193 (J,FH) SN74LS193 (J,N,FN) =]
SNB4ALS193 (J,FH) SN74ALS193 (N,FN) w
E=]
194 logic s\rm!:n:llf pin assignments g
4.B1T BIDIRECTIONAL SRGA E;I&N PACKAGES FH, FN PACKAGES v
=t | R 1 L 9 SO 1 nc 11 nc o
UNIVERSAL SHIFT REGISTERS CLR —1'==-'m ‘ R AR 2 T [z 5o o
typical performance so 0o M 0 3 A 11 CLK 3 SRSER |13 S1 o
51000 3 4 B 12 Qp 4 A 14 CLK
s SHIFT s:“'“— TOTAL ek M Lo, 5 C 13 ac 5 ® 5 Gp
ATA 6 D 14 Qg & nc 16 nc
FREQ | o r | POWER 124 ST R — Tt
194 25 MHz D 195 mw | SRSERIZ__[375 15) 8 GND 16 Vce 8 D 18 Op
'AS194 auid 34D oA 12 f-,:.;m ;g SA
‘LS194A_| 25 MHz D 75 mW s 4 395 04 og e
'5194 70 MHz D 450 mW (RN ryrey 13 g
p_l6)
) 3.4D 12 qq
SN54194 (J,FH) SN74194 (J,N,FN)  SLSER 2.4D =
SN54AS194 (J,FH) SN74A5194 (N, FN)
SN54LS194A (J,FH)  SN74LS194A (J,N FN)
SN545194 (J,FH) SN74S8194 (J,N,FN)
! Pin numbers shewn on logic symbols are for J and N packages only,
nc — no internal connection,
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19 5 logic symbal, “195% pin assignments
4-BIT PARALLEL-ACCESS — SRGA4 J. N PACKAGES FH. FN PACKAGES |
SH/LD., 1_CLR]| 89 SHAD|1 ne [11 nc |
SHIFT REGI M1 [SHIFT]
{ SIeng !';MZILOAD] W) 10 ck ||2 TIR |12 sWiD
typical performance TR 3 K |1 Gp |3 4 13 CLX
SERIAL R 4 A 12 Qp 4 K 14 Qp
SHIFT TOTAL caln— 5 B 13 Q¢ 5 A 15 Qp
TYPE s DATA | o cLk 10 | 5 C |1 Gg |[6 m |16 m
INPUT ER iz = C 7 D |15 Qa ||[7 B [17 Oc
195 BMHz | IR 195 mw e fir R
‘AS195 I PPN 115) qp fo GND| 20 vcc
'LS195A | 30 MHz K 70 mW 88 15355 __114) qp
'5195 70 MHz K 375 mW c_l8 -3
o7 12l o
11) 3,
SN54195 (J,FH) SN74195 (J,N) ~—2o
SN54AS195 (J,FH) SN74AS5195 (N,FN)
SN54LS195A (J,FH) SN74LS195A (J,N,FN) T
SN545195 (J,FH) SN745195 (J,N,FN) AL
= (9]
sH/LD L M1 [SHIFT]
M2 [LOAD]
clk 00§ 3
(2) O
J 1,34
K 8lrd 13k
PO P (15) _qp
g_I5) ) 19 g
c_l6) [RETHI
p_(7n [RETS
g
B Op
196 logic symbolt pin assignments.
PRESETTABLE DECADE/ oy LI CIH - J%ﬂ;ﬂﬁ: FH. FN PACKAGES
LK1 1 nc 11 nc
BIQUINARY COUNTERS/ LT PP 2 oc 9 0p 2 LoAD[12 cLk1
LATCHES 3 c 10 B 3 0 13 Q
C ]
typical performance =] [= S8 HISED AiG LT
() DIV2 5 0a |12 Qp 5 nc [15 nc
rype |COUNT [PARALLEL|  [TOTAL | cLk1 >+ © o, [ ol Gl a e o
FREQ | LOAD POWER A4 lip A [7 GND |12 vee ; : :; R
A
‘196 | 50MHz|  vES LOW |240 mW s ool on
‘L5196 | 30 MHz|  YES LOW | B0mW | o yep (8 o DAVE) T0_GND |20 Voo
‘5196|100 MHz|  YES LOW 376 mW ao |3 e
SN54196 (J,FH) SN74196 (J,N) 5 cT | @
SN54LS196 (J,FH) SN74LS196 (J,N,FN) c 1G0T n2)
SN54S196 (J,FH) SN745196 (J,N,FN) o= 12
T Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection,
3-74 I TExas
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PRESETTABLE BINARY ] CTR J, N PACKAGES FH. FN PACKAGES
COUNTERS/LATCHES e " (6AB] 8_cuk| 1 ne |11
aR-Pedero 2 Oc | 9 Qg || 2 LOAD 12 CLKI
3 c |08 3 Oc |13 Og
typical performance | — 4 A 1 0 4 C 14 B
@ DIz 5 Oa |12 Op [[ 5 nrc |15 nc
TYPE COUNT |PARALLEL CLEAR TOTAL | CLK1—E> 4 (5) 6 Clk2[13 ClA||6 A |16 D
FREQ LOAD POWER /el G B —0A [7 GnD (14 vec|| 7 e [17 ne
197 | 50MHz| YES LOW |240 mW LT (EE TN
9 CLk2|19 CLR
‘L5197 | 30MHz|  YES Low | 60mW | o () T DIv8 TO-TGND | 20 Ve
‘5197 |100 MHz YES LOW |376 mW (9)
(10 |0 o —a0p
SN54197 (J,FH) SN74197 (J,N) ot 12)
SN54LS197 (J,FH) SN74LS197 (4,N,FN) (E] 1ct o
SN545197 (J,FH) SN745197 (J,N,FN) (ST ) 2| Qap
198 logic symbalt pin assignments
J. N FACKAQES FH PACKAGE
8-BIT BIDIRECTIONAL CL_R|'|3| SRG8 TR [ ==
UNIVERSAL SHIFT REGISTERS _‘E"[,” R 2 SASIA| 14 Of 2 S0 18 CiR
— 80 =i 3 A 15 € 3 SASEA| 17 O
typical performance s1.423) ?}M% 4 Oa 16 Or 4 A 18 E
SERIAL cLe 1Y T =t
SHIFT ASYNC | TOTAL P Cca — e & :
TYPE DATA 112 2
FREQ CLEAR |POWER S o 8500 20 On : e LG
= INEDT; SRSER 12|78 (4) |: :o :; :um 3 gc ;: 2"
198 |25 MHz D LOW |360 mW A3 3’49 l——— Qp [T cx |73 81 [ EE)
b 2 GND [T 26 SL
SNG4198 (J,FH) SN74198 (J,N) P oy 6 gy =R R 3
c A7 . (8) T4 GhD | 28 vee
19) 110)
D |19 _ ap
¢ _15) 08 o %
F_17) (16) o
il Qf 5
G119 18 g 1G]
W21 ==
Z 120)
sL SER (22 =1 =
2,4D Qo
=]
o
o
=
a.
T Pin numbers shown on logic symbols are for J and N packages anly,
nc — no internal connection,
I TExas 3-75
NSTRUMENTS



PRODUCT GUIDE

Texas
INSTRUMENTS

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265

199 logic symbolt pin assignments
8-BIT BIDIRECTIONAL o SRGE J, N PACKAGES FH PACKAGE
UNIVERSAL SHIFT REGISTERS s;f&;ﬁb'ﬂ 1 X 13 ok [ n 15 _nc
= L 2
(J-K serial inputs) t; M1 [SHIFT] z : :; gﬁ 20K 16 CLK
: M2 [LOAD] 3 O IR GLH
typical performance CLK INH_11) = 4 Qp 16 E 4 A 18 Qf
rre— 5 B 17 QF 5 Qp 19 E
SERIA cLk 13| L
SHIFT “ [ async | ToTaL > 8 8¢ L L
TYPE DATA {2 TWC 19 Qg 7 Qg 21 F
FREQ CLEAR | POWER 13 8 0 70 G 8 nc 77
INPUT R 14) [ o
- e 1,3K ——0a 5 D 21 Op 5 C 23 Og
199 | 25 MHz | J.K LOW |360mwW| A_13)_Ja3p 0 0Op 22 H 00 24 G
SN54199 (J,FH) SN74199 (1.N) 88150 6] oy [17_cikmn|23 swib [[11 D 26 Qp
il c 7N (8) ac 12 GND 24 Ve 12 Qp 26 H
p__(9) a0, 13 CLKINH[ 27 SHID
g_116) (15) c? JASIOND S| 28 MVCD
g_018) 1 o
G__(20) 109 qq
H__(22) 21 g,
201 logic symbolt pin assignments
256-BIT RANDOM-ACCESS RAM 256 X 1 J. N PACKAGES
MEMORIES a1, T A0 | 9 Ad
) a1 (2} 2 Al 10 A5
(256 1-bit words; threa- (15) 3 5 11 AB
state output) A2 It0) 4 52 12 AW
typical perfar M A S 20051380
ypical performance Ad o7 255 68 Q@ 14 A7
Tvpe | APDRESS | ENABLE [POWER/ Ao 7 a3 15 a2 |
TIME TIME | BIT A 2 ahol| g vee]
3 '5201| 42ns 17ns [1.9mwW Al
SN745201 (J,N 8] X
NI 528 G1
- 5]
:P Si 12 1EN [READ]
W
o —Emz [WRITE]
o
c (13) 6 =
= 5}
o D
—
c
=
o
(1]
1 Pin numbers shown on legic symbols are for J and N packages only.
ne — no internal connection,
3-76
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219 logic symbol pin assignments
RAM 16 X 4 J, N PACKAGES FH. FN PACKAGES
64-817 RANDOM-ACCESS (i) 5 T A0 | ® 03 || 1 _nc [11 ne
MEMORIES 2518 10 D3 2 A0 |12 03
PRI 0 _
{16 words of 4 bits each; Az 1) A 3i_RW 1; 04 [|3 5 |13 b3
- x et ] 4 D1 1 D4 4 RW |14 Q4
three-state non-inverting As—ul- 3 T T = =
output) 542 6y 6 D2 |14 A2 |[6 nc |16 nc
typical performance T I (READ] 7_02 |15 Al 7 a1 |17 A3
| E 1C2 (WRITE 8 GND |16 vec||® bz |18 A2
PE ADDRESS | ENABLE | POWER/ 9 02 [19 A1
TIME TIME BIT p1 4 ) A (5) ai 10 GND |20 Veo
['Ls219a] s0ns 35ns | 2.7 mW p2 8] T
03 (10) (9) a3
SN54LS219A (J,FH)  SN74LS219A (J,N,FN) Tz (11)
D4 —— l—— Q4
2 21 logic symbolt pin assignments
DUAL MONOSTABLE J.N PACKAGES FH. FN PACKAGES
1] & i 1 1A 9 2A 1 nc 11 nc
MULTIVIBRATORS 4 f L
typical performance 8= | 03l 3 1CR |11 2CLR .|| 3 18 13 28
Sy e a_ 10 |12 20 4 1CLA |14 2000
OUTPUT oAl 1CLR R [ 2210 5 20 |13 10 5 10 [15 20
TYPE PULSE | er 1Caxt :'1'5‘: ex 6 2Cgn |14 1Cou || 6 nc |16 _nc
RANGE e M 7 2"""" 15 é“""" 7 20 |17 10
19 |1 oxt oxt
SN54221 | 20 ns-21s | 130 mW 2A-(-1?—l‘-‘- L 5 6ND |76 Vo & 20 [18 1Cent
SN74221 | 20 ns- 28s | 130 mW 28— | 6)20 T
SN54L5221 - 49: 23 mW = — Coxt Cext
221 | 20 ns s m zcu}_lﬂg R 121 55 0 GND |20 Vee 3
SN74L5221|20ns-70s | 23 mW 2Cqu B ox
2Rexy/
SN54221 (J,FH)  SN74221 (J,N) oy mxiex

SN54LS221(J,FH) SN74LS221 (J,N,FN)

Product Guide

T Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection.
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222 logic symbolt pin assignments
64-BIT FIFO MEMORIES FIFO 16 X 4 J.N PACKAGES
16 4-BIT WORDS i) CTR 1 _OE |11 CIR
(input-ready enable, output- OF ——— _:‘: ::E :; g?
ready enable, and three-state i;‘,;ﬁmr:- 4 ocK| i3 o3
output) e 2,3—8 g [E 50 [15 w
typical performance (a) 6 nc 16 Q0
LDCK —E 22 7 01 [17 OR
VPE DELAY TIME | TOTAL IRE (2) @ 8 D2 |18 ORE
FROM CLOCK | POWER = an 9 D3 [19 UNCK
CT>0 — 4,5——0Ri5 GnD |20 Vcc
‘LS222 47 ns 433 mwW (19)
UNCK=— 4
SN54L5222 (J) SN74LS5222 (J,N) (18) CT=04+ &
ORE—— G5
24 VST For chip carrier information,
1 T contact the factory,
0o (5) 10 677 (16) Qo
14)
D1 {7) (—lm
8 3
D2 (8) (1 >
(9) (12)
D3 —

224 logic symbolt pin assignments
64-BIT FIFO MEMORIES FIFO16 X 4 N PACERGES
16 4-BIT WORDS ) CTR 1 OF 3 TR
(three-state output) OE ENS 2 R |10 a3
typical performance m_‘?’_x:.. CT=0 3 Lockjin a2

12) 4 D0 [1Z a1
TYPE DELAY TIME | TOTAL cT<164- & i1 2——IR [ 57 73 ao
FROM CLOCK | POWER | | ey 3L r < 6 52 |13 OA
‘LS224 47 ns 433 mW GEROI| 1) DUNCK
i 8 GND [16 Vcc
SNE4LS224 (J)  SN74LS224 (J,N) ———OnR
(15)
UNCK & For chip earrier information,
contact the factory.
34 VaT
(4) - (13)
po-RL__[ip 457 ao
D1 (5) (12) a1
D2 (6) 01 .,
D3 (7 (10} Q3
T Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection,
TEXAS
INSTRUMENTS
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225 pin assignments
logic symbol* J. N PACKAGES
80-BIT FIFO MEMORIES - CL; = enT
16 5-BIT WORDS HHOMXY 7 R 203
typical performance sE—2 edens i 3 UNCKOUT | 1302
o acre 7 Do a1
ourpuT | PEVAY TIME | TOTAL = 5 T a1 5o
FROM CLOCK |POWER O o 6 D2 16 UNCKIN
50 400 mW S 103 Bt
-Stat ns —
3-State A (L1} 1TL 8 D4 18 CIR
SN745225 (J,N,FN) 3 OF 19 CLKB
> €1 70 GND 20 Vec
cLK !L G
12) FN PACKAGES
T aCl= e (L 1 _ClKA 1104
€T>0 D> — 2 IR 12 Q3
| [iL] 3 UNCKOUT| 13 Q2
uncI:L &l B o 2 D0 14 Q1
| 5 D1 75 00
oo—2_Io so—' 0o 6 02 16 _UNCKIN
51 na 7 D3 17_OR
% 16} 113) a2 8 D4 18 CLR
T (12) 3 Ot 19 clk8
03— T L 10 GND 20 Veo
D — 1 o
226 logic symbolt pin assignments
(2) J. N PACKAGES FH, FN PACKAGES
4-BIT PARALLEL LATCHED Sl ————0 o o] CETreTaT: | e e
BUS TRANSCEIVERS gpitdl | M 2 s1 |10 B4 2 GBA [12_OCAB|
(three-state outputs) GAB [RE I . P i :; :; :: : i: :3 g;
typical parformance Py LLLI N 73 5 A3 |13 B1 ||5 Az [15 B2
19) 6 A4 |14 52 |8 nc |16 nc
MEL et OCAR 1 EE 7 OCBA|15 GAB || 7 A3 [17 81
TYPE | SOURCE SINK oceatl _ lens B GND |16 Vcc || 8 A4 |18 s2
CURRENT | CURRENT 9 OCBA[19 GAB
v
['s226 | —65mA | 20mA @l i | [ 13) 10_GND |20 Vce
a1 (2/3)4D (01/2i0 6% 81
SN545226 (J,FH) SN745226 (J,N,FN) STRTLET) TR
A2 4} (12) B2
A3 (5) (11) B3
Ad (6) {10) B4
T Pin numbars shown on logic symbols are for J and N packages only.
nc — no internal connection,
TEXAS 3-79
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227 logic symbolt pin assignments
64-BIT FIFO MEMORIES FIFO 16 X 4 J. N PACKAGES
16 4-BIT WORDS TR Ll ] [
; (1) 2 RE |12 a3
linput-ready enable, output- OE———EN7 3 R 13 a2
ready enable, open-collector (ﬁ-u—”h- CT=0 4 LDCK[12 a1
(3) 5 DO |15 nc
outputs) @ |LeT<ie & + /e 23R T a0
typical performance LDCK ——I 22 7 D1 |17 OR
(2) 8 D2 [18 ORE
IRE w7 9 D3 |19 UNCK
TYPE DELAY TIME | TOTAL 4,5———0R [10_GND [20 Vce
FROM CLOCK | POWER | ;0 119
one18) &
‘LS227 57.5ns 433 mW » Vo4
SN54L8227 (J) SN741L8227 (J,N) T
oo _fip 6,7 0189
For chip carrier information,
(7) (14)
D1 = —-Q1 contact the factory.
(13)
D2 —— —a2
9)
D3 (12) a3
228 logic symbolt pin assignments
64-BIT FIFO MEMORIES J. N PACKAGES
16 4-BIT WORDS FIFO16X 4 1 OF s CHR
TR 2 ®m |10 a3
(open-collector outputs) e 1) b :: ;:;cx :; gf
typical performance (9)
YR CLR——L>JCT=0 oy 5 D1 |13 00
DELAY cT<164 & +/c1 & =i} Sabzamlassmon
(3) 7 D3 |15 UNCK
PE TIME | TOTAL LDCK =l z2 8 GND |18 Vce
FROM | POWER
4
CLOCK el T ) 1 ’oﬂ
‘LS228 | 57.5ns | 433 mW (15)
UNCK =—— Z3
cT=04 &
SN54L5228 (J) SN74L5228 (J,N)
3 vat
(a) 1 1 13) For chip carrier information,
DO ———1D 450 +——ap cantact the factory.
(5) (12)
D] fP——1
6.
D2 (6) (1) a2
03 7) (10) G
 Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection.
3-80 Texas
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230 231 logic symbal, ‘AS2307 pin assignments
'
OCTAL BUFFERS AND LINE DRIVERS 15 Lesfen J-‘gm";““;‘
1 [
(three-state outputs) ar 12 ] L T AT 12 1va
« ‘AS230 has true and complementary outputs 1A2%« ‘J:: 12 3 2va |13 2A2Z
» 'AS231 has complementary G and G inputs Lt TETh 3 1AZ |14 1Y3
144 —— 1ve 5 2Y3 | 16 2A3
typical performance 5 bl 6 1A3 |16 1Y2
MAX MAX EN 7 2Y2 |17 2A4
11 9) Y1
DELAY | SOURCE | SINK bl S R
CURRENT | CURRENT 200 5] © v o owo 20 Ve
35ns | —15mA | 64mA aae 1 2v
SN54AS230 (J,FH) SN74AS5230 (N,FN) logic symbol, ‘A5231 t
SN54AS231 (J,FH) SN74AS231 (N,FN) FH, FN PACKAGES
15 e en 1T 18 [11 2A1
2 2 1A1 |12 Y4
1a1 2L = 18 vy 3 Zva | 13 2A2
14) {16}
1A2 m 0 12 4 1A2]14 1Y3
183 o }ﬁ 1Y3 5 2Y3 | 15 2A3
144 1v4 6 1A3 |16 1Y2
{18) 7 2¥2 |17 2A4
= 8 1A4 |18 1Y
(ARl 19 3 2v1 |19 2G
2481 > v 2v1
2z 22 M av2 10 GND[20 Vec
2A3 —1"5) 51 2Y3
2A4 &4 21} 2vs
*2G on 'AS231
240 logic symbolt pin assignments 3
OCTAL BUFEERS/LINE Pl = J, N PACKAGES
DRIVERS/LINE RECEIVERS ) 25 ; 15 :‘2 2:;
el 1A1 1
{inverted three-state outputs) ::; '.. EN] il a3 Az .g
typical performance 1a3 38 18 4y3 2 1A2 |14 1v3 —
1aa 12 12 qys 5 2v3a |15 2A3 =
MAX MAX POWER ; — T (G}
= (18]
TYPE DELAY SOURCE SINK DISSI- 26 EN 7 2v2 | 17 2A4 A
CURRENT | CURRENT | PATION | 2a 2L | B VE—a av1 CRES) [ETEARA )
= 2nz A3 1 oy 9 2v1 |18 26 3
SN54ALS240A | 5.5ns 12 mA 12 mA T o oo I Ve =
SN74ALS240A | 55ns | —15mA 24 mA B2mW | oag 0D e o
SN74ALS240A-1 5.6 ns — 156 mA 48 mA i‘
SN64AS5240 3.5 ns —12mA 48 mA 235 mW
m! — e
SN74A5240 35 ns — 15 mA 64 mA FH, FN PACKAGES
SN54L5240 10ns | —12mA 12 mA 116 [ 2A)
120 mW 2 1A1[12 1va
SN74LS240 10 ns — 16 mA 24 mA 3 3va i3 2A2
SN545240 5 ns —12mA 48 mA 4 1A2 |14 1Y3
467 mW
SN745240 5 ns — 15 mA 64 mA LIEEREN BT T
6 1A3]| 16 Y2
SN54ALS240A (J,FH) SN74ALS240A (N,FN) 722117 244
SN74ALS240A-1 (N,FN) : ;:: :: ;:‘;’
SN54AS240 {J,FH) SN74AS5240 (N,FN) 10 GND | 20 Vee
SN54L5240 (J,FH) SN74L5240 (J,N,FN)
SN545240 (J,FH) SN745240 (J,N,FN)
t Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection,
l TEXAS 3-81
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= (1)
DRIVERS/LINE RECEIVERS s o g lpmhanes
{non-in a1 (18 1 LARAY
-inverted three-state outputs) = [ s 2 1A |2 1va
typical performance :: 18! 11a) ,':; 3 2v4in3 saa2
T o 4 1A2 | 14 1va
MAX MAX POWER 1o fie——4 5 2vY3 |15 ZA3
TYPE DELAY | SOURCE SINK DISSI- S 6 1A3 |16 1v2
7 2Y2 |17 2As
CURRENT CURRENT | PATION PPCLLLL o 9 v B 1A4 |18 Y1
SN54ALS241A Ins | —12mA 12mA 242 D 2v2 § 2v1 s 26
SN74ALS241A 7ns | —15mA 24 mA B8 mW | 23 ] i 23 10_GNDJ20 vee
SN74ALS241A-1 7ns — 16 mA 48 mA " [ FH, FN PACKAGES |
SN54AS241 4ns = 12mA 48 mA 1 ~IG' 11 2A1
SN74AS241 4ns | —15mA Ty 2 A1 12 _va
SN54L5241 10 ns —12mA 12mA 3 2va [13 2AZ
127 mW & _1A2 [14_1va
SN74LS241 10 ns — 15 mA 24 mA § 2Y3a |15 2A3
SN545241 5 ns - 12 mA 48 mA §_1A3[16 1v2
SN745241 5ns | —15mA ] UL LN ITTONZAY
B 1A4 |18 1Y1
9 2Y1 {18 2G
SN54ALS241A (JFH)  SN74ALS241A (N,EN) 10 GND |20 v
SN74ALS241A-1 (N,FN)
SN54AS241 (J,FH) SN74AS241 (N,FN)
SN54LS241 (J,FH) SN74L5241 (J,N,FN)
SN545241 (J,FH) SN745241 (J,N,FN)
3 242 logic symbolt pin assignments
QUADRUPLE BUS P | = TN PACKAGED
N1 3
TRANSCEIVERS Gao L ENZ 1 _GAB| B B4
) (inverted three-state outputs) 131 o Sal] 2 ne 9 B3
- A1 71 < B1
(=] typical performance L] > 2v DA 1R T DREG 2
n- Az (4) 100 82 4 A2 1 B1
c MAX MAX POWER 5 A3 [12 nc
15) (9} 6 A4 13 GBA
TYI K A3 83
2 PE DELAY | SOURCE SINK DISSI =T T KR
CURRENT | CURRENT | PATION a8 @
o SNGAALS242A 65 | —12mA | 12mA =51
c, SN74ALS242A 6ns | —15mA | 24 mA 68 mW FHIFN PACKAQES:
% SN74ALS242A1|  6ns | —15mA | 4BmA e
SN54AS242 3.5n8 | —12mA 48 mA S 3 nc_ |13 B3
SN74AS242 | 35ns | —15mA | 64 mA o 4 AT [14 B2
SN54L5242 1ns | —12mA | 12mA e L
133 mW 6 A2 [16 B1
SN74LS242 11ns | =15 mA 24 mA 7 nc [17 nc
SN54ALS242A (J, FH)  SN74ALS242A (N, FN) :: :: o
SN74ALS242A-1 (N, FN) 10 GND |20 Veg
SNE4AS242 (J,FH) SN74AS5242 (N,FN)
SN54LS242 (J,FH) SN74LS242 (J,N,FN)
1 Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection,
3-82 TeExas
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243 logic symbolt pin assignments
QUADRUPLE BUS i J.CN PACKAGES
B84
TRANSCEIVERS SoA I Enj : n: : : 83
(non-inverted three-state outputs) Chl ; e = 3 A1 |10 82
3
typical performance Al w1 4 81 4 A2 |11 B
e T N
MAX MAX POWER Az lid) 40 6 A4 |13 GBA
TYPE DELAY | SOURCE SINK DISSI- I 7 GND |14 Vce
PAT 15) 19)
CURRENT | CURRENT 10N A3 _E j_ a3 SR
SNS4ALS243A 8ns | —12mA | 12mA = # e
SN74ALS243A 8ns | —15 mA 24 mA 93 mW Al —E j— B4 2 GAB |12 B4
SN74ALS243A-1 8ns —156 mA 48 mA : :: :2 :j
SNE4AS243 4.5 ns -12 mA 48 mA 180 W = Tog T
m!
SN74A5243 45ns | —16 mA 64 mA 6 A2 |16 B1
SNB4LS243 12 ns -12 mA 12 mA 7_ne 17 ne
138 mW 8 A3 |18 nc
SN74L5243 12 ns —-15 mA 24 mA 5 Aa |18 GBA
SNB4ALS243A (J,FH) SN74ALS243A (N,FN) 10 GND |20 Vcc
SN74ALS243A-1 (N,FN)
SN54AS243 (J,FH) SN74AS5243 (N,FN)
SN54L5243 (J.FH) SN74L5243 (J,N,FN)
244 logic symbolt pin assignments
OCTAL BUFFERS/LINE 3TN PACKAGES
DRIVERS/LINE RECEIVERS PRI [ LY 3
(non-inverted three-state outputs) 5 o) 20EIAYI N 21X
A1 (=3 v w1 3 2v4 |13 2A2
typical performance el 061 4yp 4 1A2 [14 1Y3
161 14 5 2Y3 |16 2A3 4]
MAX MAX POWER | 143 - T IS o
TYPE DELAY | SOURCE SINK CIEHR b =—s |=——=n4 7 2v2 |17 _2A% =
T 1 = (19) B 1A4 (18 Y1
CURRENT | CURRENT | PATION | = T L (&)
SN54ALS244A 7 ns —12mA 12 mA il ) 70 GND |20 Veo -
—_—l FAQ| o
SN74ALS244A 7ns | —15mA 24 mA e8mw | 2A1 oo B — g
SN74ALS244A-1 | 7ns | —15mA 48 mA ::z T BT ;:’3 =
= 17 [ FH, FN PACKAGES
SNB4AS244 4.5 ns 12mA 48 mA 235 mw | 284 17 13 2va — T A e
SN74A5244 4.5 ns — 15 mA 64 mA 2 1A1 |12 1Y4 o
SN54L5244 12ns —-12mA 1Z2ZmA 127 W 3 2Y4 [13 2A2
SN74L5244 12 ns —15mA 24 mA ; :; :; ;:3
SN5AS244 6ns | —12mA SRR | e, a3 eE
SN745244 6ns — 15 mA 64 mA 7 2Y2 |17 2A4
8 1A4 |18 Y1
SN54ALS244A (J,FH) SN74ALS244A (N,FN) 9 2Y1 |19 26
SNALS244A-1 (N,FN) 10 GND |20 vcc
SNG54AS244 (J,FH) SN74A5244 (N,FN)
SN54LS244 (J,FH) SN74LS244 (J,N,FN)
SN545244 (J,FH) SN745244 (J,N FN)
T Pin numbers shown an logic symbaols are for J and N packages only.
nc — no internal connection,
TeExas 3.83
INSTRUMENTS

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265



PRODUCT GUIDE

245

logic symbolt pin assignments
OCTAL BUS TRANSCEIVERS i
& —ca
[non-inverted three-state outputs) PATLTIL B J. N PACKAGES |
typical performance [:35"2 [agl ; ::R :; :g j
2 (18]
Al 71 g B1 3 A2 13 B6
MAX MAX POWER ”'E D 2w :jm' 4 A3 |14 Bs
TYPE DELAY SOURCE SINK DISSI- A - B2 5 A4 |15 B4
AJ —tp—y —4+»— B3 8 A5 16 B3
CURRENT | CURRENT PATION 2e 15) o s 1755
SN54ALS245A 6 ns —12mA 12mA O <2265 5 a7 [18 m
(kN
SN74ALS245A 6 ns —15mA 24mA 173 mW AB T [~%h5 B8 9 AB |18 @
ey e
SN74ALS245A-1 6ns —15mA 48 mA D T o S B ETRE
SN54AS245 6 ns —12mA 32mA
310 mW
SN74A5245 6 ns —16mA 4B mA FH. FN PACKAGES
1 DR |11 BB
SN54L.5245 8 ns =12mA 12mA 200 mW TR T
SN74L5245 8 ns —15mA 24 mA 3 A2 |13 B8
4 A3 14 BS
SNS4ALS245A (J,FH) SN74ALS245A (N,FN) 5 A4 |15 Bs
SN74ALS245A-1 (N,FN) 6 A5 |16 B3
SN54AS245 (J,FH) SN74A5245 (N,FN) 7 A5 |17 B2
SN54LS245 (J,FH) SN7415245 (J,N,FN) 1O A73N 162G
[ 9 AB 18 G
10 GND[20 vco
246 logic symbol® Pin assignments

247 E'quzﬁﬁ b J. N PACKAGES FH, FN PACKAGES |
3 BCD-TO-SEVEN-SEGMENT ﬁ/ﬁ'ﬁ-‘ﬂbt: Lz S AR AT
DECODERS/DRIVERS 3 I E T e RER
WITH RIPPLE BLANKING AE 21 3 BUABG[ 12 b T T |14«
:9 (246-active-low, open-collector, O 13) BE.ABLT (3w 5 BIREG[ 15 b
o 30-volt outputs) 6 D 14 g 6 nc 16 nc
o 7 A 15 1 7 RBI 17 a
c (247-active-low, open-collector, V20 2 2021 0P (3 8 GND |18 Voo 8 D 18 g
2 15-volt outputs) A 3 b 20210k (12) 4 ”5; ;Nn 2‘; \',CC {
n c 20210 01
() B2 d 20210k 1100
c (o — A e 20210 (8
o p 6 8 t 2021018 ¢
@ typical performance g 2021 '_"ah__tlﬂ_g
OUTPUT |OFF-STATE TOTAL
TYPE SINK OUTPUT POWER
CURRENT| VOLTAGE
‘246 40 mA 30V 320 mW
‘247 40 mA 15 V 320 mW
SN54LS247 12 mA 15V 35 mW
SN74L5247 24 mA 15V 35 mW
SN54246 (J,FH) SN74246 (J,N)
SN54247 (J,FH) SN74247 (J,N)
SN54LS5247 (J,FH) SN74LS247 (J,N,FN)
T iRy TRl FONT TABLE T2 — RESULTANT DISPLAYS USING ‘246 AND ‘247
are for J and N packages only. | |
nec — no internal connection, ‘DI { EI?‘ l_”S E _} Blg C :I[_, E L__..[ ]
O A2 s E R 67 el 9]0 11l 12 135180015
3.84 l TExas
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PRODUCT GUIDE

248 logic symbolt pin assignments
BCD-TO-SEVEN SEGMENT EIN{J‘_?E]G J. N PACKAGES FH, FN PACKAGES
DECODERS/DRIVERS SIS - L iRle L CE IGE G
BI/ 80""& >1 z C 10 P 2
{internal pull-up outputs) o S 11 e 3 C 13 d
T — P 21 % BURBO| 12 b T & ) T
5 RBI 130a 5 BURBO| 16 b
s (3)
5 D 2 g 6 nc 6 nc
7 A 15 7 HBI 17 a
cT=0 (13) B GND |16 Vec|| ® D )
V20 a 20,21 Qf———2 9 A 19 1
A0 . b 20216112 p 70 GND |20 Vce
1) c w210 —00 .
B 1% d 20210) 110 4
(ot — e 20210 19 .
) (61 20218 1% ¢
typical performance D 8 g r_-(;
g 20215 g
OUTPUT |OFF-STATE
TOTAL
TYPE SINK OUTPUT
POWER
CURRENT| VOLTAGE
‘248 6.4 mA 6.6V 265 mW
SN541.5248 2mA 55V 1256 mW
SN74L5248 6 mA 55V 125 mW
SN54248 (J,FH) SN74248 (J,N)
SN54L5248 (J,FH) SN74L5248 (J,N,FN)
249 logic symbolt pin assignments
BIN/7-SEG J, N PACKAGES FH, FN PACKAGES
BCD-TO-SEVEN SEGMENT ) 172) e — T
DECODERS/DRIVERS Bllﬁﬂo-dvﬁ =1 ZIC 10_d 2 8 12 3
{open-collector outputs) & FR A 3¢ 13 d
T2 & G21 % BIRBO|12 b 4 O 14 ¢
— (3 5 nBl |13 a 5 BUABO| 15 b ®
LT 6 D 14 g 6 nc 16 nc -
7 A 15 1 7 ROl |17 a -~
CT=0 8 GND |16 Vec|| 8 D 8 ¢ =
v20 a 202100 (3, OEeh E (O]
L i b 202100 (12 70 GND | 20 Ve
5 40 : ¢ 2021011 ¢ B
& d 20210 (10 4 =
c 4 e 20210, @ , ©
018 4 S ain R o
typical performance q 20,21Q_ﬂ_4i_g o
OUTPUT | OFF-STATE TOTAL
TYPE SINK OUTPUT POWER
CURRENT| VOLTAGE
249 10 mA 55V 265 mW
l SN541L.5249 4 mA 55V 40 mW
[sn7dLs2aa| 8 mA 5.5V 40 mW
SN54249 (J,FH) SN74249 (J,N)
SN54L5249 (J,FH) : SN74L5249 (J,N,FN)
1 Pin numbers shown on logic symbols FONT TABLE T2 — RESULTANT DISPLAYS USING ‘248 AND ‘249
are for J and N packages only.
nc — no internal connection, E‘l’ i E 3 I_HSJE _! B _9 C : L—l C ::l |
o 1'2 3 4 5 6 7 B 9 10N 14 15
I TEXAS 3-85
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PRODUCT GUIDE

250 logic symbol ! pin assignments
MUX J. N PACKAGES
1-OF-16 DATA 1. E7. 13 C
= (8] po EN
SELECTORS/ g 115) el i [ HEE
A 0 3 €5 15 A
MULTIPLEXERS 14 rE T 6 Ei5
B 0 5 €3 17 E1a
G
e T%Am, FROM | TOTAL c A 15 6 e2_| 18 _©13
ENABLE | POWER p 1l {5 LIRS | 12
QUTPUT 8] 8 EO 20 EnN
“AS250 e-8l_1, 9 G 21 E10
(7 10 W 22 €9
A L 1 D 238
SN54AS250 (J,FH) SN74AS250 (N,FN) Ezgl_z 12 _GND | 24 Voo
R [
£q 141 4 10 & FH PACKAGE
3) 1 NC 15 NC
ES 5 PRERCT 16 ¢
EB'&—— 6 3 E6 17 B
(§1] 4 €5 18 A
E7 = 7 5 E4 ENGEE
eag—-s [ E3 20 El4
o2 ;g o
(21)
E10 10 9 E1 23 E12
E11 20) 11 10 €0 24 EN
(19) e 25 EI0
E12 12 12 W 26 E9
= itsimmles e
ryydiEd. b 14 _GND | 28  Veg
6!
g5 {15
)
-
(=]
(=5
c
(7}
~+
=%
o
@
'Pin numbers shown on legic symbols are for J and N packages only.
NC — No internal connection.
3-86 I TEXAS
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PRODUCT GUIDE

251 logic symbolt pin assignments
DATA SELECTORS/ MULTIPLEXERS MUX J. N PACKAGES
{true and inverted three- T Deldey 1 D3 I
state outputs) P Lt Y 2 D2 |10 B
typical performance g o ]G% j g; :; :1
DELAY TIMES c ::: 2 5 Y 13 D6
DATA ATA TO D0 ——{ 0 6 W |14 DS
Uk FROM | TOTAL |, 3 1, o 8 v 7 8 |15 D4
TYEE INV. | NONANV | o \BLe | poweR (2 | (6 8 GND |16 Ve
OUTPUT | OUTPUT D : v
, D3
251 17 ns 21 ns 21 ns 250 mW o us) |, N PACKAGES
‘ALS251 6 ns 5ns 4.5ns 37.56 mW e aa |, 1 nc |11 nc
‘AS251 2.7 ns 3.5 ns 5.5 ns 140 mW 06 13 6 2 03 |12 C
A 1 3 D2 [13 B
L5251 17 ns 21 ns 21ns 35 mW | o, 02 1, o
‘S251 4.5 ns 8 ns 14 ns 275 mW 5 DO |15 D7
SN54251 (J,FH) SN74251 (J,N} e
SNBAALS251 (J,FH) SN74ALS251 (N,FN) W 38 DB
SN54AS251 (J,FH) SN74AS251 (N.FN) T
SN54LS251 (J,FH) SN74LS251 (J,N,FN) 10 GND |20 Vcc
SN54S5251 (J,FH) SN745251 (J,N,FN)
253 logic symbolt pin assignments
DUAL DATA SELECTORS/ J, N PACKAGES FH, FN PACKAGES
MULTIPLEXERS a1, }e“ T € [ o 2 (|1 nac [11 ne
(2) 3 2 8 10 2cofl 2 16 |12 2¥
(three-state outputs) B "'__L{ T BT | D 3 2c0
typical performance i MUX 4 1¢2 |12 2cz2f a4 1c3|14 201
= (0~ 5 1C1 [13 2c3|l 5 1C2 |15 2C2 3
DELAY TIMES 16 (6) EN 6 1C0 |14 A 6 nc |18 nc
DATA TO EROM TOTAL 1co (5) 7) 7 v |15 26 || 7 1cr |17 2c3
TYPE | NON-INV Lo | —"—1v [a ono 16 vec|| 8 10|16 A
ENABLE | POWER 1cz—12 3 1y |19 26 4]
QUTPUT L AT b8 70 GND| 20 Ve o
‘ALS253 5 ns 4.5 ns 32 mW 25 05) =)
[AS253 | 3.3ns | 55ns | 117 mW | ,o 10 ] (O]
[s253 [ 12ns | 16ns | 35mW ]| 2c1 _‘_‘.1"_ 19 oy —
(12!
SN54ALS253 (J,FH)  SN74ALS253 (N,FN) 2C2 0o g
SN54AS253 (J.FH) SN74AS253 (N,FN) 203 — ey
SN54LS253 (J,FH) SN74L5253 (J,N,EN) (o]
SN545253 (J,FH) SN745253 (J.N,FN) L
=
T Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection,
TExas 3-87
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PRODUCT GUIDE

257 logic symbol. ‘ALS267, 'LS2571 pin assignments
QUAD DATA SELECTORS/ J. N PACKAGES FH, FN PACKAGES
MULTIPLEXERS g 118} EN 1 aB | 9 ay 1 nc |11 ne
g - 2 1A |10 38 2 _AmB 3
(non-inverted three-state outputs) AlB _'l”_ G1 J 318 :l 3 =27y :; :;
T 1Y |12 Y, 4 18 |14 3A
DELAY TIMES N2} i § 2A |13 a8 5 1Y |16 a4y
) iy |6 28 [14 aa 6 nc |18 nc
DATA TO From | ToraL | 1B 22— Y 7 2y |15 & || 7 2a |17 a8
TYPE NON-INV e i |22 AL " 8B _GND|16 Vcc|| 8 28 |18 <A
OUTPUT 2g 6L —2Y 9 2v |19 &
: (1 10 GND[20 vco
ALS257 4.3 ns 7.5ns 33.5mwW | 3A TD’I_ 9) v
‘AS257 3ns 4ns 85mw | 38 ?;]_
‘L2578 11 ns 18 ns 60 mw | 4= | 12)
'5257 5ns 14 ns 320mw | 8 1
SNS4ALS257 (J,FH) SN74ALS257 (N,FN) logic symbol, ‘52571
SN54AS257 (J,FH) SN74A8257 (N,FN)
SN54ALS2578B (J,FH) SN74ALS2578B (J,N,FN) e (15) p =
SN545257 (J,FH) SN745257 (J,N,FN) )
A/B —|1G1
MUX
14 2 17 (4
3 vy
16 (5) !
2A (7) 2y
25 6L
3a A1) 9)
(10) 3y
8 (1a)
4A (12,
ap 13 ay
1 Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection,
3-88 I Texas
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PRODUCT GUIDE

258

logic symbal, ‘ALS268, ‘L5258

pin assignments

QUAD DATA SELECTORS/ J. N PACKAGES FH, FN PACKAGES
MULTIPLEXERS Ll Y B I TR TR
- 1 as J
(inverted three-state outputs) Arp L _::1 s oA s o8
MUXD 4 1Y 12 4Y 4 1B 14 3A
i3 partarmanea w2 T 3 5 2A |13 48 || 5 1Y |16 _aY
(3l vb,__-w 6 28 14 4A 6 _nc 16 nc
DELAY TIMES 1B 1 ; cz::m 156G 7 2A 1; ::
2A 7] 16 Vee]| 8 28 |1
DATA TO -l 2y
FROM | TOTAL | 28 -8— 9 2v J19 §
TYPE INV ENABLE POWER A (11) ®l 10 GND| 20 Vgc
OUTPUT 2 L10) =" 3y
"ALS258 3ns 7.5ns 20mW | g 04 12)
'AS258 25ns 4ns 65 mW ap 13 4y
‘LS258B 11 ns 19 ns 60 mW
'S258 4ns 14 ns 280 mW logic symbol, ‘52581
SN54ALS258 (J,FH) SN74ALS258 (N,FN)
SN54AS258 (J,FH) SN74AS258 (N,FN) PN S [P
SN54LS2588 (J,FH) SN74LS258B UNFN)  Ap-l e
SN545258 (J,FH) SN745258 (J,N,FN) 1 C
- MUX
1A ) 4
15 2 B Bl gy
(5)
2A ——— )
7))
28 8L 2y
aa 0
ap 419 S0 oy
(14)
47—
ap 03 12 4y 3
259 logic symbolt pin assignments
1
S0—=— 0 J, N PACKAGES FH. FN PACKAGES
8.BIT ADDRESSABLE LATCHES o S e e s )
52 {3 2 7 2 Si 10 Q5 2 S0 |12 Q4 :E
— (14) 3 52 |11 _06 || 3 s1 |13 Qs =
G'i.l_alb'ﬁa % a0 |12 a7 || 4 52 |14 a6 (&)
TZB 5 a1 _[13 D 5 ao |15 a7
P L N P 6 Q2 |14 G ® nc |16 nc -’
- C 7 a3 |15 G|l 7 a1 |17 D Q
typical performance <19.00 (4) a0 8 GND |16 Vel 8 02 |18 G =
+100R 9 a3 |19 _CIR '8
TOTAL <4910 15) 10 GND |20 Vee s
TYPE CLEAR DELAY f- —01
POWER +101R o
‘269 LOW 12 ns 300 mW To.20 {6) az
‘ALS259 |  Low T10.2R
‘L5259 LOW 17ns | 110 mW "?;]32 i
+103R
SN54259 (J,FH) SN74259 (J,N) o0 9
SN54ALS259 (J,FH)  SN74ALS259 (N,FN) 5 i
SN54L5259 (J,FH) SN74LS259 (J,N,FN) -
1950 1o o
+105R
+9,6D (1)
+108R &
<970 (12)
4107R 2y
T Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection,
Texas 3-89
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(1)
DUAL 5-INPUT POSITIVE- 1A > LM EACRAGR SR [ HIIER PACKAGES
(2) LAk 8 28 1 nc 11 nc
NOR GATES 18 i 2 18 | 8 2¢ || 2 1A |12 28
3] I~ 3_1c_|10 20 30uBl[maia2c
= POWER/ DELAY 1L (12) g 4 2A |11 2¢ 4 1c |14 20
GATE 1D 5 1Y 12 10 5 nc 15 nc
113) 6 2Y 13 1E 6 2A 16 2€
. 1E
S260| 54mW | 4ns @) 7 GND |14 Vecll 7 ne |17 me
SN54S260 (J,FH) SN745260 (JN,FN) A SR LB
55 (8) 9 2y |19 e
9] N, (6) 10_GND |20 vge
i : 2y
(10}
2D
1
2E (11)
positive logic: Y = ABCD
261 logic symbolt pin assignments
2-BIT BY 4-BIT PARALLEL e 2'S COMPTT™ J. N PACKAGES FH. FN PACKAGES
BINARY MULTIPLIERS BO——p 1=:B3 | regiuay 1 nc [11 nc
B1 (14) 2 B4 10 Q0 2 83 [12 Q1
3 C |11 mo||3 B4 |13 @O
typical performance p2—1150 P to) 4 M2 |12 M1 || & € |18 ™o
a3t o0 =ity 5 04 |13 BO 5 M2 |15 M1
TYPE | POWER | TIME** @ | o —a 6 03 [14 B1 [| 6 nc |16 nc
"LS261| 100 mW | 25ns Ba———4 = o 7 Q2 |15 B2 7 Q4 |17 BO
Mo—11) 0 1D ; az 8 GND|16 vecll 8 o3 [18 B
6)
SN54LS261 (J,FH)  SN74LS261 (UN.FN) w2 | Lo L = e
At T by afip =85, —
3 e te
** 5.8it Product Time * Partial-Product Generator
-U 264 pin assignments
-
g_ LOOK AHEAD CARRY GENERATOR [ hhramacs FHpACKAGES
1 9 C2 1 NG [11 NC
c logic symbolt 2 Bl 10 Reoall2 a1 |12 c2
o ACTIVEHIGH INPUTS ACTIVE-LOW INPUTS 3 a0 1 3 81 13 RCOA
~* 4 BO
[CLA FOR CTRS] [CLA FOR CTRS] L o A=A 14mel
() 5 A3 [13 CE 5 B0 |15 CO
c 134 21 12) 124 =1 121 6 B3 14 A2 B8 NC 18 NC
a ce 315, 234 2 ce e 5, Al P co 7 AcoB|15 B2 7 A3 |17 CE
D go 44 22 1354 21 PRI Fa === 8 GND |16 Vee 8 B3 18 A2
= 2354 LA o 314 LTI 3 RCOB |18 B2
Y=L P a5 PURELE N P 1244 10 GND |20 Ve
[ P 13570 21 PRl N 4 !
" 2357 4 19) 56 T 19}
o e AL Poplrd L LIRS SN54AS264 (J,FH)  SN74AS264 (N,FN)
67 1246 +
PR P n2 180 g
o 135794 ! 9L >
14 (14)
A2 ——1G7 45794 (10} Az —Ds 77 78 4
6791 T i 568 UL
g P 894 PRI PRSP
1468 4=
reldd Ty PRSLCLN N P
g " 12488 B> peon
-+ RCOB
A
i B
For further information, contact the factory.
t Pin numbers shown on logic symbols are for J and N packages only,
ne — no internal connection,
3-90 TExAs
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PRODUCT GUIDE

265 logic symbol® pin assignments
2
QUAD COMPLEMENTARY- m - @ W J. N PACKAGES FH PACKAGE
1A -l 1 1A 9 a3y 1 nc 11 nc
OUTPUT ELEMENTS L) 16) 1::‘ 2 W [0 3w [ 2 1A |12 3y
& — 2 3 1Y |11 3A || 3 w |13 3w
typical performance 28 :5) 2y a 2A |12 38 4 WY |1403A
an AN Eme— (01 5 28 |13 av || 5 2a |15 38
TYPE | POWER 3g 1121 9 4y 6 2W |14 4W || B nc_ |16 nc
» {14} 7 _2Y |16 4A 7- 28 |11 av
2650]125 mW an 2 1 13) ::" 8 GND |16 vecll B8 2w 18 aw
SN54265 (J,FH) SN74265 (J,N) 9 2y [19 4A
10 GND |20 Ve
265 logic symbolt e et
. i 1
QUADZ:INPUT{EXCLUSIVE 1A o =1 (3) J. N PACKAGES FH. FN PACKAGES
NOR GATES WITH OPEN- 18 2 o T A [ 8 3A ([ 1 e [T1 ne
COLLECTOR OUTPUTS (5) 2 18 | 9 38 || 2 1A [12 3A
2; 16) LY 3 1v |10 _av || 3 18 |13 38
tynlcal pect c 8 a4 2y [11 &y a 1Y |1a 3v
Np R 3A ) 10 5 2A |12 4A || 5 ne |15 nc
TYPE | POWER | DELAY 3B e 6 28 (13 4B 6 2y |16 &Y
. 4p —i 7 GND |14 Vgcl] 7 ne 17 nc
LS266( 40 mW 18 ns = 13) (11 ay e
N54LS266 (J,FH — 5 28 |19 48
s WFH)  SN74LS266 LNFN) o - A B-AB+ AB A
Zﬁa logic symbol pin assignments
5 AU 7. N PACKAGES FH, FN PACKAGES.
HEX D-TYPE LATCHES 02 ) i':' T OC 9 T 7 NC 11 NC
(three-state outputs, common i Gl 2 10 1040 20O J2ERC
3 3 1D 11 4D 3 10 13 40
a
output control, common enable) 10 i 10 7 &l 120 T TG = = T 3
2O It 5 20 1350 5 20 1550
typical performance 3D 7] 0 3a % 3D 146D 5 NC 6 NC
= 4D a0 7 30 16 60 7 20 17 5D Q
TYPE ov% DELAY PR 5D (LETI 112) gq 8 GND | 168 Vec || 8 3D 18 6D -
PUTS POWER T 18) co 9 30 18 60 'S
'S268 Q 7ns |525 mW 10 GND | 20 Vcc 5]
SN545268 (J,FH) SN745268 (J,N,FN) “6
=
273 logic symbolt pin assignments 'g
OCTAL D-TYPE ELIP-ELOPS e J. N PACKAGES FH. FN PACKAGES et
(11 1 TR |11 _ck |[ 1 €A |11 cK (a1
(eommon clock, single-rail outputs) CLK c1 216 112 50 VT FET T
3 (2)
i e e L 2 & 19 i oo [ 4G [ dee
2D —— 20
TYPE FREQ POWER DETA TIMES an 2 —OL 30 3 ;g :5 gg : ig :: ?g
PERF-F | SETUP | WOLD | - (8) A ': = lg o & 0
'273 40 MHz 39 mW | 20 nst 5 nsi e (13) (12) Yo 24D T8 8D PR 180 8D
(ALS273 | EOMH: | 9.4 mW op 141 18) oo 9 aa |19 8a || 9 4a |1s_s8a
‘L5273 | 40 MHz | 10.6 mW | 20 ns! 5 ns! 5 117 116) b o GnD |20 Ve |10 GND | 20 Vec
1 Rising edge of clock pulse 8D Hal- 18} 8a
SN54273 (J,FHI) SN74273 (J,N)
SN54ALS273 (J,FH) SN74ALS273 (N,FN)
SNB4LS273 (J,FH) SN74L5273 (J,N.FN)
T Pin numbaers shown on lagic symbels are for J and N packages only.
nc — no internal connection,
I TeExas 3-91
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PRODUCT GUIDE

2?4 logic symbolT pin assignments
4-BIT BY 4-BIT BINARY azn-) f J. N PACKAGES FH. FN PACKAGES
— |8 n 11 2n+4 1 A20 11 z2n+4
MULTIPLIERS s
Azne1 2| (u [Ete 2 _am+1]42 zn+5 2 An+1[12 2n+5
P 3 An*2| 13 2n+6 3 a2n+2]13 2n+6
typical performance Agne2-3L T one1 . Ai"'a 1a 2n+7 || @ Azn+3|1a 2077
4] 8B o2 n 1561 5 B0 15 Gt
- a3l |5 —— 2 5 82 5 G 2 G
TYPE | POWER | TIME 3 = == T == T ]
‘5274 [ 525 mW | 50ns B2n 0 A7l e 2 [ st [ e s Fraaa e
201170 |01 .nt4 [@ 2002 |18 e2neZf[ 8 2n+2 |15 B2niz
SN545274 (J,FH)  SN745274 (J,N,FN) {18) Q (1205 [8 2n+3 Tro—mae+T]| e 2n+37) 39 B2n+3
Bam2 o G0 [ 20 vec |10 GND |20 Vee
pama-18_1 3 | 03 g
5118 E 5 f LR
o118l EN
* 8-Bit Product Time
2?6 logic symbolt pin assignments
QUAD J-K FLIP-FLOPS PRE :"’ J, N PACKAGES FH PACKAGE
=— (1
(separate clocks, edge-triggering, CLR R ; = :; - ; T :; 5
common direct clear and preset) 12 A5 5 1a 3 1CIK|13 3cK|| 3 tcik|13 30K
(3 4 1K [14 3K 4 1K |14 3K
typical performance 'IC:_: (4) >1L7(C1 5 10 |15 30 5 1a |15 30
POWER/[ DATA TIMES L T B L | B R AL
0 2 —— 3 i
TYPE| FREQ (8) 7 2R |17 4K 7 2K [17 4K
F-F_ |SETUP| HOLD ZCLKFE‘- B_2CLK|18 _4CLK|| B 2CLK |18 A4CLK
‘276 | 50 MHz| 75 mW | 3nsi | 10 nst 2K 8720 7R BIRA TN | Eamad Sl B4
12 15) 3q [0 ono [20 vec([to eND |20 v
4 Falling edge of clock pulse ICLK ”:“E
SN54276 (J,FH) SN74276 (J,N) 2% (4) o
.U 4 (19) (16) 4
1
3 4ACLK —-Ehn:‘::
aK
Q.
c
(2]
~-+
o=
—
o
4]
T Pin numbers shown on logic symbols are for J and N packages only.
n¢ — no internal connection,
3-92 I TExas
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PRODUCT GUIDE

278 logic symbolT pin assignments
HPRI REG J, N PACKAGES FH PACKAGE
SBiycASCADARLE strope—cs 7 STRB] 8 Y3 || 1 nc [11_ne
PRIORITY REGISTERS T T | S o R S
=l = 3 Da_ |10 Y1 || 3 D3 |13 V2
typical performance (3) 1. (6) 4 PO |11 nc 4 D& |14 Y1
D4~ 50 G4 0123 ! 5 P1_|12 D1 || 5 nc [15 ne
TYPE | POWER | DELAY 2 - e
[ 278 [275mW| 35ns D3——5D G3 012 Y3 7 GND |14 Vo |l 7 ne [V ne
8 _P1_[18_ D1
(9)
SN54278 (J,FHI SN74278 (J,N) 028 lsp g2 0. v2 9 va [19 D2
10 GND |20 Vgc
p1-22Jsp G1 of—1% v,
4]
i i v qzzap—lp
GO
279 logic symbaolt pin assignments
QUAD S.F LATCHES =.(1) p J, N PACKAGES FH, FN PACKAGES
3 1e, 2 R al " W [ 8 30 [|[1 nc [0 e
typical performance 1512 oy 1—10 2 181 |10 3R [| 2 1R [12 30
1§2J§L;:. 51 3 152 |11 351 || 3 %1 [13 3A
TYPE | POWER | DELAY 5 (5) = 4 10 |12 352|| 4 152 [1a 3B |
279 | 90mW | 12ns 2R 5 27 oq 5 2R |13 40 || 5 1@ |15 382
‘(5273 19 mW | 12ns zfm'l":', o< 8 25 14 4R l6 nc [16 no
JR—Ld g 7 20 |15 4% 7 2R [17 aQ
=..411) (9) 8 GND |16V, 8 25 |18 4R
SN54279 (J,FH) SN74279 (UN.FN)  3S1-oe s3 3 30 TR TR
SN54LS279A (J,FH) SN74LS279A (4N FN) 382- 0= 53 10_GND |20 Vee
4R 0 R 4 (13) 40
45 54 3
-
280 logic symbolt pin assignments 3
9-BIT ODD/EVEN PARITY & 2K : é"‘"““':“’is ILIRTRR o
GENERATORS/CHECKERS A T 5B 76 |12 A o
; ol 3 ne 0 C 3 A 13 B 3
typical performance c_‘.‘_n._. s ! | D e T3 C 5
D & 5 IEVEN |12 E 5 o 6 nc
TYPE [ POWER | DELAY g2l EVEN 5—6op |13 F g 1 %6 0 E
'AS280 L) b6 ¥ 7 GND |14 Vec || 7 e 17 ne o
‘LS280 | BOmW/| 31 ns g4l obD B IEVEN |18 E
9 300D |19 F
'S280 | 335 mW| 13 ns =2l 70 GND |20 Veg
(4)
=ta
SN54AS280 (J,FH) SN74AS280 (N,FN)
SN54LS280 (J,FH) SN74L5280 (J.N,FN)
SN545280 (J,FH) SN745280 (J.N.FN)
* Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection,
TEXAS 3-93
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281

logic symbolt

pin assignments

3-94

4-BIT PARALLEL BINARY 201 ALU J.N PACKAGES FH, FN PACKAGES
ACCUMULATORS 50 0 0...70cp Y 5 1Al 13_F3 \_nc 15 nc
; asy —L wl 0..7capt® g [24a2 |14 F2 |2 m__ |16 ra
typical performance ASZ :1:’ 15 0...7co 110) 3 RS1 15 F1 3 A2 17 F2
M 1. a Cotd [ 4 Rso 16 FO 4 RSY 18 F1
TYPE ADD | TOTAL c“_m_’_ ol 5 RC 17 M 5 RS0 18 FO
TIME |POWER SRG4 6 L1/RD | 18 As2 6 AC 20 M
5281 20ns | 720 mw| RS0 (L1 S en2 7_A3 19 As 7_LYRO [ 21 As2
As1 i:l | 4 7 8 Cn 20 As0 8 nc 22 nc
SN54S5281 (J,FH) RC ] EN24 [Arithmetic, ABC] 9 G 21 RULO|] 9 A3 23 As1 |
SN74S281 (JN.FN) ul_r_-.. EN25 [Logic, ABCD] 10 Chsa |22 ck [[10 c, 24 ASO
7t cLK )_bocas n_p 23 A0 |11 © 25 RI/LO
b 24(21-8/22¢1 [ABC] 12 GND | 24 Vee [[12 Cn+a | 26 CLK
25(21-%/224 [ABCD) 13 FI I |
= 14 GND 28 Vge
a0 —2 o =05 =
+ 35,20,26D 116)
(21) L e
s 21260 1] :J 235 FO
C 722 il
a—1 55 247 (15)
4 35.20.260 By e 2z ——F1
Az —2 733 3
4 37.20,260 ol e = (LT
2422260 { __::' 3
(6) 24
LI/RO :7522'2 -
vzs':: T 13
oy bk (ol 18] 238f—— F3
A3 z34 =
i t
282 logic symbol pin assignments
LOOK-AHEAD CARRY G.J. N PACKAGES FH, FN PACKAGES
GENERATOR WITH o | m‘ 11 _Cnss 1 61 11 Cnsp
SELECTABLE o o .o e - = ; =
CARRY INPUTS s1 ) L = st
o a Fo 14 Cp+y 4 PO 14 Cp+y
17
(13) 5 G3 15 Chax 5 G3 16 Chsx
CnA 0 424 | — cn
|; 7 Z 4 En 6 P3 16 Cn8 6 P3 16 CnB
116) 7 S0 17 CnA 7 S0 17 CnA
c“ﬂtz B o 8 s 1852 8 51 1862
3 CO00 f———— Cn+x 9 P 19 P2 9 P 19 P2
o gt o 10 GND 20 Vce 10 GND 20 Vcc
PO Tb. cPo co1 G181 Y
Go Th cGo
P1—-'—Eh- cP1 P vy LI
e PALL N PP
2 19 ol opp o E
G2 A8 _m o
P2 (:] B cpa ca . (12) r
[l cG3
SN54A5282 (J,FH) SN74AS282 (N,FN)
t Pin numbers shown on logic symbols are for J and N packages only.
nc — no intarnal connection.
INSTRUMENTS
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283 logic symbal® typical performance
4-BIT BINARY FULL ADDERS ol L 2 ) J. N PACKAGES FH, FN PACKAGES
3 (4 v I2 9 Cc4 1 nc 11 nc
- A2 0 — 2 82 10 14 2 X2 |12 c4
typical performance = (14) P m T 5T 53
(12) z 113) a 11 |12 A4 a Az |14 B4
CARRY| ADD |POWER/ Aa—2 13 '
= 5 Al |13 33 5 31 |15 A4
TYPE | Time TIME BIT B“_%L 0 e 6 Bl |14 A3 || 6 nc |18 nc
283 | 10ns 16 ns 76 mW Ez"—lL‘;)— & 7 Co |18 B3 || 7 A1 |17 I3
(5283 | 10ns | 15ns | 2amW B | 0 3 SWols Yeells & =2
i B4 ———3 ———=C4
5283 | 7ns 1Mns | 124 mW 2 S | co o GND| 20 Ve
SN54283 (J,FH) SN74283 (J,N)
SN54L5283 (J,FH) SN74LS283 (J,N,FN)
SN545283 (J,FH) SN745283 (J,N,FN)
284 logic symbolt pin assignments
= J, N PACKAGES FH PACKAGE
4-BIT BY 4-BIT PARALLEL 1418 0 7 1 2C 9 Y7 1 nc 11 nc
BINARY MULTIPLIERS USED 1.8 2 28 |10 Y6 2 _2C |12 Y7
. 3 2A |11 Y5 3 28 |13 Y6
WITH 2cb 1c 7L i 4 1D [12 Y4 4 2A |14 YB
o MSB’s for 4 X 4 multiplier 5 1A |13 @8 5 1D [15 Y4
(4 (12)
(285 provides LSB's) 1 3 4 —=—Y4 [g 18 [14 BA || 6 nc |16 nc
(3) an 7 1C |16 2D 7 1A |17 UG8
. . . 2A——— ] 5
e Use 'S274, 'LS275, 'S275 for new 5 0 o i Y6 5 oND |16 Vool 8 18 |18 TA
designs/larger multipliers 2B —— 6 ———Y6 9 1C [19 2D
typical performance e s 7 8 vy 10/ GND| 20 Vcc
TYPE | POWER | TIME® PYI LI 3
‘284 | 460 MW | 40ns ESEE- &
GA (14) EN
SN54284 (J,FH) SN74284 (J,N)
[}
* 8.8it Product Time =
3
285 logic symbol T pin assignments &)
]
I J. N PACKAGES FH PACKAGE
4-BIT BY 4-BIT PARALLEL 1A (5) o T = T s g
BINARY MULTIPLIERS USED 1819 28 Tio vz Iz 2¢c [z ¥3 3
WITH ‘284 o P 3 2A |11 M1 3 28 |13 Y2 o
o LSB's for 4 X 4 multipli T i 4 1D |12 YO a4 2A |14 Y1 —
s for multiphier
4) 12 5 1A |13 GB 5 1D |15 YO o
(284 provides MSB's) 10'::”_ 3 o —'hi_vo 6 18 |14 GA || 6 nc [16 nc
® Use ‘5274, 'LS275, 'S275 for new 2A——0 1 vi[7 1c |16 20 || 7 A |7 ga
T o [16 Vv, 8 18 |18 GA
designs/larger multipliers ZEL o -2 2 e Y2 2 ool = 8 1c |9 20
typical performance Prop ol 3 8 _v3 10 GND |20 Vec
(15)
TYPE | POWER 20— 3
‘285 | 460 mW (LT
GA (14) EN
SN54285 (J,FH) SN74285 (J,N)
T Pin numbers shown on logic 'symbals are for J and N packages only,
nc — no internal connection,
I TEXAS 3.95
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285 logic symbolt pin assignments
9.BIT PARITY a8 2K J.N PACKAGE FH. FN PACKAGE
GENERATOR/CHECKER ) 16 8A Il 1o [t nc
WITH BUS DRIVER o 20 98 llz2a [12 4
PARITY 1/0 PORT & = : SUECHE s 2l 1374
D 17 (6) PAR /O 41 11D 4 XMIT 14 c
121 l’ 5 PARITY ERROR | 12 E 5 nc 15 nc
E N2 GPQHITYUQ__ 13 F 6| 16 D
f 13 7 GND 14 vee|l 7 ne 170 |
= (1) 8 PARITY ERROR 18 E
9 PARITY I/ 19 F
prpc 2iP— panenn 10 GND 20 Vg |
()
—— &)
Xmim ——D ent |
SN54AS5286 (J,FH) SN74AS5286 (N,FN)
For further information, contact the factory.
289 logic symbolt pin assignments
K K RAM 16 X 4 J, N PACKAGES FH, FN PACKAGES
64-BIT RANDOM-ACCESS ) : —5 Y 7 T
MEMORIES MW 2 § |0 b3 [[2 Ao [12 @3
(16 4-bit words, open- Al (14) Al 3 RW |11 Q4 3 5 13 D3
— 15 4 01 |1z Da 4 AW [1a Qs
collector outputs) az—13L 1, 5 01 [13 A3 5 D1 |16 D4
typical performance g_lgzr_-.. &1 6 D2 |14 A2 || 6 be 6 nc
ADDRESS | ENABLE |POWER/ KA I[; JENELD] FEE | T
TYPE 1C2 [WRITE] 8 8z |13 A1
TIME TIME BIT @) = (5) 10 GND |20 g
‘LS289A 50 ns 35ns | 2.7 mW D"IT A, 20 AO e a1 -
'5289B [ 25ns 12ns [5.9mw D il :._,.(9’ a2
D3——— B 03
SN54LS289A (J.FH) SN74LS289A (J,N,FN) , 112 | M) =
SN545289B (J,FH) SN7452898B (J,N,FN)
2 90 logic svmbulT pin sssignments
DECADE COUNTERS 12 & CTR S ATRAGES | P TNPACKAGES
o ! RO(1)——— 0 ne L]
(divide-by-two and divide- a3 cT=0 Z nc |8 0a |[2 R8Iz Gp
by-five) RO(2} o 3 A8I2)[10 CKA || 3 nc |13 Ga
[ RO} & 4 Oc |11 CKB || & Rsi2I[14 CKA
typical performance @ =3 5 0p |12 ROM|[ 5 nc |15 nc
COUNT TOTAL R9(2}— 6 nc |13 ROI2|| 8 Qg |16 CKkB
TYPE CLEAR [_‘ 7 GND 14 Vee [ 7 ne 17 nc
FREQ POWER 1 - 8 0 |18 RO
290 |32 MHz| HIGH |160 mW m”_‘”q } Ve il 5 nc 19 ROZT
"L5290| 32 MHz| HIGH | 40 mW L 23 =0 2 DR 20d8Vee
SN54290 (J,FH) SN74290 (4,N) DIVE o
SN54LS290 (J,FH) SN74L5230 (4,N,FN) i T
cKB——E> + Gy ac
2 (8)
+3CT=4 —0p
3.96 I TEXAS
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292 logic s\,.'m!:u:b!f pin assignments
. N PACKAGES FH, FN PACKAGES
PROGRAMMABLE FREQUENCY et I e
DIVIDERS/DIGITAL TIMERS n 2 E 10 A 2 B 12 nc
(digitally programmable from cLK1 (4) =1 3 7TP1 |11 Ch|| 3 E 13 A
22 10 231) (5) pi 3 1py |4 _CLKI[12 nc 4 TP1 |14 COR
b L2 = (1] {re1l (6) 5§ CLK2[13 TP3 || 6 CLK1]15 ne
typical performance T e (13) M ] T B8 16500
e P —tin=1] [TP3)p——TP3 |7 @ 15 C 7 k2|17 TP3
TYPE |POWER | fmax ol 8 GND |16 Vo g ;F2 :: 2
T |
LS292| 200 mW | 50 MHz A “) 0 OO [0 2
B
SN54L5292 (J,FH) SN74L5292 (JN,FN) o (15) H“]'Q‘
(14) A fill @
D fo=———a
(2) 2n
E 4

T Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection,

TExas i
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293 logic symbolt pin assignments
J. N PACKAGES FH. FN PACKAGES
4-BIT BINARY COUNTERS e [ [ER R e |
(divide-by-two and divide- Rttt 13) cr=0 2 nc_ |8 0a |2 nc [12 0Op
by-eight) RO(2) 3 nc |10 CKA || 3 nc :i g:,;
4 Qc [11 cKB ][4 nc
typical performance 5 Og |12 ROMI|| 5 nc |15 nc
DIV2 8
OO TGTAL cka-0est, o Ll Qa 6 nc_ |13 RO2|[6 Oc |16 CKB
TYPE CLEAR 7 _GND[14 Ve || 7 me |17 nc
FREQ POWER DIva 0 5) ag 8 Qg |18 ROl
‘293 | 32 MHz| HIGH [160 mW PCLLL I cr 14) ac lg ;jw ;z :“‘3'
'L5203| 32 MHz | HIGH | 39 mW 2B o <<
SN54293 (J,FH) SN74293 (J,N)
SNB4L5293 (J,FH) SN74LS293 (J,N,FN)
2 94 logic symbolt pin assignmants
PROGRAMMABLE FREQUENCY - J. N PACKAGES FH. FN PACKAGES
DIVIDERS/DIGITAL TIMERS — [_J 18 9 nc 1 nc 11 nc
o CLRmE'R = 2 A 10 nc 2 EsL 12 nc
(digitally programmable from TN R | BT =
nc
2210 215) cLKd (4) 21 4 CLk1[12 ne 4 TP |14 TR
typical performance clica (5) (el (3) ™ 5 CLK2|13 nc 5 CLK1[15 ne
— : n 5
7 [ronER | ioas - e
‘LS294 [ 150 mW | 50 MHz ~t=[n=1] B GND [16 vecl[ 8 nc |18 D
9 a_ [19 ¢
SN54L5294 (J,FH) SN74L5284 (J,N,FN) A (2 lo - 10 GND [20 vee
(1) 1i (7)
B [ fo=o=l——
3 c(l15) [nl 35 { 2"_
14) .
D——3
o
a 295 logic symbol® pin assignments
g— 4-BIT BIDIRECTIONAL SRG4 J. N PACKAGES FH. FN PACKAGES |
(8)
o UNIVERSAL SHIFT oC_—=—]EN I AmOcH i Sner 11
LO/EH M1 [L0AD) K[[2 sem [12_oc
-+ REGISTERS t; 3 B 10 Op || 3 A 13 CLK
G) & M2 [SHIFT] 4 C 11 Qg 4 B 14 Qp
c CLK ——Eb c3/2—p d 5 O [1z Qg || 5 nc |18 mc
3 [6 LOBH[13 a 5 C 160
= rf 1 A c
ol typical performance SER%-Z,BD [ - 13) a 7 GND |14 vVecl| 7 me 17 me
® SERIAL i e 80 18 os
rvpe | SPYFT | para | TOTAL e N oli2 g ER) (ERTS
FREQ POWER cl4) {11) ac 10 GND |20 Ve
INPUT o5 a0 _ o
‘LS2958 | 30 MHz D 70 mW
SN54L52958 (J,FH) SN74LS2958B (J,N,FN)
T Pin numbers shown an logic symbols are for J and N packages only,
nc — no internal connection,
3.98 I Texas
NSTRUMENTS

PRODUCT GUIDE

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265




PRODUCT GUIDE

291

pin assignments

DIGITAL PHASE-LOCKED- J, N PACKAGES FH. FN PACKAGES
18 9 §A1 1 nc 11 e
LOOP FILTERS SRR 0 48 2R FEETY
(cascadable for higher- 3 ENCTR |11 XOPRD|[ 3 A 13 48
order loops) 4 KCLK_[12 ECPD 4 _ENCTR_| 14 XOPRD
5 IDCLK |13 4A2 5 KCLK |15 EcPD
typical performance 6ol 14 D 6 nc 16 nc
W : t 7_UDOUT |16 C 7 _UDCLK |17 4A2
simplified block diagram T e T TR
DELAY cc
fmax e 3 _UDOUT |18 C
YEEH EOWER MODULO CONTROLS 10 'GND |20 Vec
KCLK |I/DCLK |;/peLk)
‘LL5297|375 mW |50 MHz | 35 MHz | 18.5 ns D C A
s [z
SN54LS287 (J,FHI SN74LS297 (J.N,FN)
K-COUNTER__(4)
cLOCK
MODULO-K
DOWN/UP CONTROL
K-COUNTER __(3) COUNTEH —]
ENABLE
o,
10 cLock—2L b INCREMENT/DECREMENY D OUTPUT
@)
sl (1) _eXCLUSIVE-OR PHASE
DETECTOR OUTPUT
pHAsE p—i12
P J (12) _EDGE-CONTROLLED PHASE
praseaz—12 L by DETECTOR OUTPUT

3

(5
298 logic symbolT pin assignments :g
MUX J, N PACKAGES FH, FN PACKAGES
QUAD 2-INPUT MULTIPLEXERS L O e | B Q
WITH STORAGE 11 x 2 A2 |10 Ws 2 B2 |12 C© -
cLk st ca 3 Al |11 CK|[ 3 A2 |13 ws 0
typical performance PRI L a2 81 |12 Op || & A |18 CIX 3
20 115) 5 0
2) | 15 o, [5 c2 [13 oc |[5 & D o
TYPE | POWER | DELAY*® Aaz2 1420 | EE T | R LR o
'298 | 195 mW 20 ns a1 14 | na o 7 D1 |16 O || 7 ©2 |17 Oc .
"AS298 7.4 ns gz B [§ Gno |16 Vec|| & 02 |18 O o
'[S298 | 65mW | 20ns | (13) SIERIE o SR
c2_15 | Qc 10 GND |20 Vcc
* Fram clock to non-inverted output p1_{7 “12)
—0Q
SN54298 (J,FH) SN74298 (J,N) D218 | D
SN54AS298 (J,FH) SN74A5298 (N,FN)
SN54L.5298 (J,FH) SN74L5298 (J,N,FN)
* Pin numbers shown on logic symbals are for J and N packages only.
ne — no internal connection,
TEXAS 3-99
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299 logic symbolt pin assignments
8-BIT BIDIRECTIONAL SRGE J. N PACKAGES
= (9) 1 s0 J11 SR
UNIVERSAL SHIFT/STORAGE C!_'R_(;Tb‘ R LT FET T
REGISTERS s T I (T
(three-state outputs) Gziﬁ 4 G/Og|14 DiOp,
so (1) ) 0 5 E/Qg |15 FIOf
typical performance (19) }M— 6 C/Oc|16 HOy
SERIAL & 1121 J 7 AQa|1T On
rvpe | SHIFT | para | ASYNC | TOTAL cLk B> cart-piza- LTI
@) 9 19 51
FREQ | | | cLEAR | PoweR 5 tl;:l TS T | e
‘ALS299 | 30 MHz D Low [ 10omw | AQa P DZE
‘AS299 (3] v 513 FH. FN PACKAGES
4 B/Qg 3.4D [ 1 S0 11 SA
L5299 35 MHz 3 Low | 175mw EV = z64 TR [T
‘5299 50 MHz D LOW 750 mW (6) - 3 G2 |13 BOg
c"ﬂc—[?‘"— 3 Gdg|1# Diap
D/ap § EQg |15 FOf
SNS4ALS299 (J,FH)  SN74ALS299 (N,FN) £/aE 5 TG |16 Won
SN54AS5299 (J,FH) SN74A5299 (N,FN) Flaf “F}. 7 AQa {17 Oy
SN541L5293 (J,FH) SN74L5299 (J,N,FN) G0 [€) 8 0a |18 SL
SN545299 (J,FH) SN745299 (J,N,FN) £ 1&] 8 _CR |19 s1
§ £85 HIQH 34D 33 10 GND |20 Vcc
v 1213 2121 (17)
LTI e | 12
301 logic symbolt pin assignments
b RAM 256 X 1 J, N PACKAGES
256-BIT RANDOM-ACCESS a5 " . — o
3 MEMORIES ) 2 Al |10 A5
{256 1-bit words, open- (15 3 51 |11 ae |
collector output) 0 (7) |4 52 [12 RW
R A3 ) P 5 33 [13 D
) typical performance A 255 6 0 14 A7
a AB (10 7 A3 |15 A2
o TypE | ADDRESS [ENABLE|POWER/ Al 8_GND |16 Vcc
e TIME TIME BIT P PLLL ] B
Q 'S301 | 42ns | 13ns | 19mW 53 ey
55 18 1
G) SN74S301 (J,N) = 5)
c 112)
— n/ﬁ-—g 1EN [READ]
Q. 1C2 [WRITE]
@ RE) G
T Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection,
3-100
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319 logic symbol pin assignments
64-BIT RANDOM ACCESS St RAM 16 X 4 J, N PACKAGES FH. FN PACKAGES
AO——— 1" A0 | 8 Q3 || 1 nc [11 nc
MEMORIES Ar—ts o 2 § |70 03 || Z Ao |1z a3
(16-four bit words, open- o (14) AE 3 RW |11 Q4 a3 g 13 D3
collector outputs) (13) 4 D1 |12 04 || 4 AW |14 o8
A | 5 Q1 |13 A3 [[ 5 01 |15 04
typical parformance S—-ﬁb G1 8 D2 |14 A2 || 6 A |16 nc
R.'W—E 1EN [READ] 7 0z |15 A1 |[[7 a1 [17 A3
TYPE ADDRESS | ENABLE | POWER/ 1C2 [WRITE] B GND |16 Vcc|| 8 D2 [1B A2
. 9 0z |19 Al
TIME TIME BIT 1Y _reo Ao 15 a1 10 GND | 20 Vce
‘LS319A 50 ns 35ns 2.7 mW D2 (6) (7) az
D3—”m 19 Qa3
SNB4LS319A (J,FH] SN74LS319A (J,N,FN) (12) (11)
D4—— Qa
320 logic symbolt pin assignments
G J, N PACKAGES, FH, FN PACKAGES
CRYSTAL-CONTROLLED al nro (7 = T IANKG | 8 TS T
OSCILLATORS TANKY ===CiTANK 12 - [z vamz |0 F 7 TANKT |12 T
s TANK2 —~TANK 3 GND1 11 Veer 3 TANK2 |13 F
typical performanca xraLt 2 dyraL [ i) 4 FFa_ |12 4 GhD1 |14 Voo
XTAL2 (15) XTAL —— F § FFO 13 nc 5 FFQ 15 F
‘ T¥PE \ fmax ‘ POWER ] ) b O = 6 e 14 XTALL|| 6 nc 6 nc
| ‘LS320 Iso MHzI 210 mW } X3 ToiF 16 XTALZ || 7 FFD_ |17 nc
FFD {5) D {4) FEQ 8 GND2 |18 Veo 8 nc 18 XTAL1
SN54L5320 (J) SN74L5320 (J,N) = 18 XTAL2
10 GND2 |20 Vcc
Q
5]
321 logic symbolt pin assignments =
CRYSTAL-CONTROLLED G o J. N PACKAGES FH, FN PACKAGES )
Jue F 1 TANK1 9 F 1 nc 11 nc et
OS.C'LLATDRS i L2 - [Frawa (o F 2 TANKI |12 F Q
(with F/2 and F/4 count-down TANK1 ———3¢ TANK 3 GNO1 |11 Voo 3 TANKZ | 13 F -
outputs) o (10 4 FFQ_ |12 4 GND1 | 18 Veo '8
(2) 2% ——F §_FFD 13_Fi2 5 Fra 15
typical parformance Kz hai LN 1a_XTALY || 6 nc 16 nc ﬂh.
(14) CTROIE 7 F 16 XTALZ || 7 FFD 17_F2
l TYPE ] FREQ | POWER XTALT —HxTAL A (13) /2 LB_GNDZ |16 Vee : :‘A :: :1:::;
‘LS321 | 30 MHz| 235 mW 1 >~ cr
l l ke Loy | T 10 GND2 | 20 Vee
SN54LS321 (J)  SN74LS321 (4,N) X3
(5] . (4)
FFO —— 1D ——FFQ
1 Pin numbers shown on logic symbaols are for J and N packages only,
nc — no internal connection,
| Texas 3-101
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322 logic wmbult pin assignments

SRGB
8-BIT SHIFT REGISTERS WITH e L2 R J. N PACKAGES FH.EFN PACKAGES

= b G 11 CLK 11 CLK
SIGN EXTEND OE _(T]—l‘-'- 2EN15 sPF_[12 oy siP_[12 ay
(three-state outputs, G —I=G3 00 [13 H/Oy D0 |13 H/Qy
multiplexed 1/0) S/P 3M1 [SHIFT)

AlQa |18 FIOF A/Qp |14 F/OF
B s iz 3M2 [PAR LOAD] CiOc |15 D/op CiOc |15 Dbigp
11
CLK ——> C6/1 -
=1

E/Qg |16 B/Qp E/Qg (16 B/Og
G/Og [17 D1 G/Qg |17 D1
OF |18 SE
CLR |19 DS
GND |20 Vce

L

SHIFT SERIAL ASYNC >
TYPE DATA POWER —_(18)

FREQ | - CLEAR S e o
INPUT Lg, 3, 1,6D

‘LS322A (35 MHz D LOW |175 mW ps 19 _lae
po —BL 145 1,60
SN54LS322A (J,FH)  SN74LS322A (J,N,FN) prBZ_taie 2 ep

AlOp 2,60 1t
t V7,15

2,6D [
78,15 z81

CR [18 DS
GND |20 Ve

olo|o|wla|n| alwlp]|=
Cle|m|~la|olefwn|—-

H/Oy t 2,60 [»2
Z144+
ada-ns (12)
o,

323 logic symbolt pin assignments
SRGB
8-BIT BIDIRECTIONAL Rl edar J. N PACKAGES FH, FN PACKAGES
SHIFT/STORAGE REGISTERS a&::..:l& il SOIN | TINESH Somma1=5R

P []] 12 CLK G1 12 CLK
(three-state outputs) Gzﬂ-—-h G2 |13 ®Biog G2 |13 wmap

G/Og |14 D/Op GOg |14 Diop
E/Qg [15 FiQF EQg [15 FiOf
C/Oc [16_Wiay C/Og [16 HiOp
AlGa |17 On- A0 [17_ O
Qs |18 SL Qs |18 SL |

1.4 b— Qp
INPUT Al (7) 3"3 = i CIR |19 s1 T 19 sv |
'ALS323 | 30 MHz D 100 mW !; 7 513 7l SHOYJ20: 5V GNuji|20/EVees|

‘AS323 B/0g 34D B
"Ls323 35 MHz D 175 mW _I:vs,w &

SN54ALS323 (J,FH) SN74ALS323 (N,FN) b/ag

SN54A5323 (J,FH) SN74AS323 (N,FN) E/Qg
415323 (J,N,FN F/Q

SN54L5323 (J,FH) SN74L5323 (J,N,FN) P

H"DH—C 34D >
712,13 z12¢4

(17)
st8 1o ———Qnr

50— 0
typical performance (19) }M?

SERIAL (12) ¢
TYPE SHIFT | bata | Power ch-—-—-ﬁacmwzq—
FREQ sptl |

(8)

ool ool slw|mf-
o|lw|o|~ ol o| &) wfm]|=

apInD 30npoiy [

T Pin numbers shown on logic symbols are for J and N packages only,
nc — no internal connection,

; Texas
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347 logic symbolt pin assignments
BCD-TO-SEVEN-SEGMENT SRASIED J, N PACKAGES
DECODERS/DRIVERS () 1 ] 9 o
B1/AB0 2 C 0 _d
(open-collector outputs, low-voltage ""E =1 3 11 ¢
version of ‘LS47) e 4 BIMABO[12 b
e
typical performance A8l = 53 5 A8 |13 »
— (3) 5 0 3 g
OUTPUT | OFF-STATE [ = =
TYPE SINK OUTPUT |POWER CT=0 8 GND |16 Vee
CURRENT | VOLTAGE vao 2 20210 By AT
SN54LS347 | 12mA 7V 35 mW ] i b 20210pm 1124 T he [
SN74L5347 | 24 mA 7V 35 mW i c20210ps 01, 28 [i2 o
2 E d 20210 (100 3 c 13 d
SN54LS347 (J,FH) SN74LS347 (J,N, FN) c2 1, o 2210 @ , _e_.__grrm 14 _c
5 BURBD| 15 b
R E f 20210pn 115 ¢ 8 ne |16 e
9 202100 (14 o T 7 .
8 0 18
9 A 19 1
10 _GND [ 20 Veg
348 logic lvmbolf pin assignments
[ HPRIBIN
8-LINE TO 3-LINE RDB i nc;;nss:o
PRIORITY ENCODERS o0 _mdizie 104 P S = lrs
(with three-state outputs) 1 sl 4 3610
12 a7 |1z 2
typical performance z(——ﬂ-z,'zuv 12+4= 5 &1 [13 3 3
{13)
e — e 6 A2 14 GS
[ Tvpe [ DELAY [ POWER s Rl e 18— g TR T
[s348| 16ns | 63mW o | ] PP <t e, B choie veg
SN74LS348 (J,N,FN) 2 ' e ‘5-‘% ki =
SN54L.5348 (J,FH) LN, . B et 164 lm,ﬂzn n:::uc::s :'E
7—[-‘)—:"-7.'217 174 2 4 12 AD =)
3 5 [13 0 (]
10 7P a0 4 8 14 1 -
2 e e )
vis 20 7l a1 T 3
El i) G19 v = 18)_ 7 3 1] b /) -
B A2 |18 GS (=]
5 Al |19 EO -
10 GND |20 Vce o
T Pin numbaers shown on logic symbols ~ FONT TABLE T1 — NUMERICAL DESIGNATIONS AND RESULTANT DISPLAYS USING ‘LS347
are for J and N packages only. | — ulc
nc — no Internal connection, Dl IIEIB L' 5 b| | | = t
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 16
TExAs 3-103
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350 logic symbol pin assignments
SHIFTER J, N PACKAGES
FOUR-BIT SHIFTER oF 15 sdey T 03 [ 95
|3-STATE OUTPUTS) go 0I5 o 2 D2 | 10_ S0
(9) G— 3 D1 11 Y3
s1 ——1 3 4 Do 12 Y2
SN54S350 (J,FH) SN74S350 (J,N,FN) IJ 5 D1 13 OF
1 6 D2 14 Y1
104 UMUX 7 D3 15 YO
el [ . an o 8_ GND r§ Vee
12+ 2
D3 (71 210 1343 1 NC 11 NC
(6 11+0 2 D3 12ENg)
D2 Z1 1241 (LET 3 D2 13S0
p1 8 212 el V) 2 4 D1 | 14 _va
. 4) i 144 3 5 Do 15 Y2
= 1260 6 NC 16__NC
v i) T n4) e S-f
D-2 215 1442 v e 3 D03 19 Y0
p.a 216 11’;' g 0 GND | 20 Voo
1851 (15)
152 ¥ o
164 3
367 logic symbolT pin assignments
HEX BUS DRIVERS o
(non-inverted three-state outputs organized 16 EN : J',"KFAC’:GE‘S“
3 to facilitate handling of 4-bit data) a1 12 B v (3) 1 2 1A1 |10 1A4
typical performance 2 (4) (5) 1v2 30 Y1 [y 2y
— T ::3 ol Dyt 4 1A2 |12 2A1
ne) TYPE DELAY| SOURCE | SINK nlsps‘m:r?um (10) (9) 2 SEYaiinase2ya
- CURRENT |CURRENT 1A4 Y4 SEIAIL|HATEZA2
o [SN54AL5367 Tns| —12mA| 12mA 53 mW o 7_1¥3 [15 26
o SN74ALS367 7ns| ~15mA| 24 mA 53 mW 26 8 GND |16 Vco
: SN74ALS367-1 7ns| =15 mA| 4B mA 53 mW
() SN54367A 12ns| -2mAl 32mA 325 mW 2A1 2v1 FH. FN PACKAGES
~* SN74367A 12ns[-5.2mA| 32 mA 325 mw 1 ne 11 ne
SNG4LS367A |96 ns| -1 mA| 12 mA 70 mW 2he 2y2 2 18 |12 1va
() SN74LS367A |9.6ns|-2.6 mA| 24 mA 70 mW 3 1A1 |13 1A
E' SN54367A (J,FH) SN74367A (J,N} 4= X UiaE2Y]
o SN54ALS367 (J,FH]  SN74ALS367 (N,FN) BRI A28 S2AL
) SN74ALS367-1 (N,FN) j L :: ;‘n
SN54LS367A (J,FH) SN74LS367A (J,N,FN) S Aal (A B 2A
9 1vY3[18 26
10 GND[20 vec |
°Pin numbers shown on logic symbols are for J and N packages only.
NC — No internal connection.
3-104 TExas
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POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265

351 logic symbolt pin assignments
DUAL 8-LINE TO 1-LINE DATA — J, N PACKAGES
SELECTORS/MULTIPLEXERS e [ o
A 0
(threestate outputs; four 8 (4) el 3 A 13 D5
common data inputs) c B8 2 7 ; : :; ;’;3
typical performance 1 — rC 8 100 |18 202
7 101 |17 201
DELAY TIMES mu{'%—o TR
TYPE DATA FROM TOTAL 101 ] 1 9 1D3 |19 2¥
TO INV POWER D2 o 2 i) 10 GND [ 20 vee
ouTpuT |ENABLE 103 213 o LI
351 | 10ns | 17ns |220mW 2k T [kt
D5 ——{ 57215
SN74351 (J,N) e [
07 —— 77217
S ase o MU
201 ::;: 1
2 75 2 119)
203 {159 3 v pP— 2y
d1aa
155
4166
+17.7
35 Z logic symbolt pin assignments 3
DUAL 4-LINE TO 1-LINE DATA J. N PACKAGES 7H, FN PACKAGES
SELECTORS/MULTIPLEXERS Aﬂ_‘ﬂ_o c;° 111G 8 2Y 1 nc [11 nc -
i i i . 2) }— 258; 10 2cof| 2 G [12 2v
(inverting version of 'LS153) Cpati—=d |5 3 e e (RS T -
=]
typical performance MUX 4 1C2 |12 2c2f| 4 1c3 |14 201 '5
- (1) 6 1C1 |13 2C3 6 1C2 |15 2C2
DELAY TIMES 16 X 8_1C0 |14 A 6 nc |16 nc &)
(6]
DATA 1c0 —1 0 7 1y |18 28 7 _1ci |17 2c3
FROM | TOTAL -
TYPE | TOINV |eNaBLE | POWER | 101 —t— 1 24y [o owo[16 vec][ s o[ A o
OUTPUT w_ |, 9 v |19 26 =
'ALS352 6ns | 45ns | 3265 mwW | 16275 TR e 5
'AS352 | 2.7ns | 45ns [1226mw | 183773 °
‘LS352 | 15ns [18.5ns 3Tmw| 26 I—L‘hm e
SN54ALS352 (J,FH)  SN74ALS352 (NFN) 20 ;(111 o o
SN54AS352 (J,FH)  SN74AS352 (NFN) 261 o — =2y
SNB54LS352 (J,FH) SN74LS352 (J,N,FN) 2C2 13)
2c3
T Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection,
; Texas 3-105
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3 5 3 logic symbolt pin assignments
DUAL 4-LINE TO 1-LINE DATA (18) 2N PACKAGES: LH-EN.EACRAGES
SELECTORS/MULTIPLEXERS 4 0y 0 1L o | I S ML
g 2 1 3 2 8 10_2c0f] 2 1G |12 2y
(three-state outputs, inverting 5 3 1ca|n 21|l 3 B 13 2C0
version of ‘L5253 MUX 4 1C2 |12 2c2f] 4 1c3 14 2C1
15 e ey 5 1c1[13 z2c3||[ 5 1c2|15 2c2
typical performance (6) 6_1c0 |14 A 6 nc [16 nc
tourﬂ " 7Y, [is 26 |[F 7 acy |17 2ca
DELAY TIMES 1c1 T'l VP——1y [8 ono|16 vcc|| &8 ico|ie A
DATA 1c2 2 9 1Y [18 286
TYPE TO INV EROM TSLAL 1c3 i3) 3 10 GND[20 vee
ENABLE P ER = (15
OUTPUT 26 0]
‘ALS353 6ns | 45ns | 40 mwW 200 ]
{11) L (9)
'AS353 | 2.7ns | 5.5ns | 130 mW el 2Y
‘1S353_| 12ns | 13ns | 43mw e
SN54ALS353 (J,FH) SN74ALS353 (N,FN)
SN54AS353 (J,FH) SN74AS353 (N,FN)
SN54LS353 (J,FH) SN74LS353 (J,N,FN)
3 54 logic symbolt pin assignments
B-LINE TO 1-LINE DATA MUX J, N PACKAGES FH. FN PACKAGES.
— {15) 1 D7 |1 107 [ 5
SELECTORS/MULTIPLEXERS/ G1 ﬁ::;.. & Do |12 82 2006|127 52
TRANSPARENT REGISTERS Gz N8 EN 3 05 |13 s1 || 3 b5 [13 s
(three-state outputs) 3 A1 4 D4 |14 S0 || 4 Da |14 so
3 56 01 = 5 D3 |15 G 5 D3 [15 G1
typical performance (14) 6 D2 |16 G2 6 02 |16 G2
s 7 01 |17 63 || 7 o1 |17 G3
DELAY TIMES T 2 62 8 00 (18 W || 8 DO |18 w
O DATA | DATATO s2 8D 8 BC |19 ¥ 9 OC |19 ¥
a TvPE | To NV | Nonany | FROM 5e 9 te 10 _GND |20 Vec||10 GnD |20 Voo
ENABLE -1 te
o OUTPUT | ouTPUT oo &__rop o =
g 'LS354 | 235ns | 235ns | 16ns o Lo
A pz 8 o5 2 {v] BLEI RN
SN54LS354 (J,FH) SN74LS354 (J,N,FN) py 15 30 3
G e ] e
=3 os 8 e w18l
(o pe 2 oo e
o pr [CEE]
T Pin numbers shown on logic symbols are for J and N packages only.
ne — no internal connection,
3-106 TEXAS
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‘ 355 logic symbui" pin assignments
8-LINE TO 1-LINE DATA MUX J,Dr; PAC:(‘AGES 1ru.Dr: PA:::(AGES
1
SELECTORS/MULTIPLEXERS/ & %b- % 2 b6 [z 52 |[ 2 b6 [1z sz
TRANSPARENT REGISTERS G2 '“—_”E- EN 3 D5 [13 SI 3 D5 |13 St
G3 —— 4 Da [1a4 SO 4 Da |14 SO
{agencolaciot sutpey) 5 SRIFSS oy 5 D3 [15 GI 5 D3 |15 G1
typical performance 0 (148) 5 6 D2 [16 G2 6 D2 [18 G2
(13) 0 7 0N 17 G3 7 D1 17 G3
DELAY TIMES s1 8D GT 8 DO |18 W 8 DO |18 W
DATA | DATATO s2 M2} 8D 9 0C |19 ¥ g DC |19 ¥
TN onNIl LERoM o &~ 10_GND | 20 Veg||10 GND| 20 Voc
OUTPUT| OUTPUT 2L po 8 _;D = =
31.5ns | 30ns | 215ns or L— 1| P i
o2 EL__Top =2 o= v
SN54LS355 (J,FH) SN74LS355 (J,N,FN) D3 (5) 9D 3
D4 (a) 3D r
os 8__I5 o gl
2) ]
D6 aD 6
pr & _foo 7
3 56 logic svmhol’ pin assignments
8-LINE TO 1-LINE DATA MUX J. N PACKAGES m.DF?n m:::uass
SELECTORS/MULTIPLEXERS/ G D9t ; g; :; = ; =1 ig
EDGE-TRIGGERED Gz 160 EN 3 o5 [13 51 || 3 06 |13 51
REGISTERS G (17) 4 D4 |14 SO 4 D4 |14 SO
(three-state output) & Wt 5 D3 |15 g'ﬁ 5 03 |15 g; 3
(14) 6 D2 |18 2 6 D2 |18
i S0 -———]8D 7 b1 |17 Ga || 7 D1 |17 G3
| performance
ot S L 6L % 00 |18 W || 8 Do [18 W
I_ DELAY TIMES 52 f12) 8D 9 ClK [19 ¥ 9 ClK [19 ¥ Q
DATA | DATATO CLK 8) =] 10 GND |20 veel[1o onp |20 vee :g
FROM 9 r =]
TO INV | NON-INV (8}
Do a0  of =1
output| output |“NABHE py A a0 1] P ‘w_'
[ 235ns | 23505 | 18ns oz B_lop— 2 ol v 5
p3 BT 3 =
SN54L5356 (J,FH) SN74LS356 (J,N,FN) 4] T} 7 -
Ds 3) aD 5 v h'_“i w E
06 %—- D 6 a
p7 4 0 7
T Pin numbers shown on logic symbols are for J and N packages only,
nc — no internal connection.
TExAs 3.107
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357

logic svmholt

pin assignmants

8-LINE TO 1-LINE DATA MUX J, N PACKAGES FH, FN PACKAGES
- 15 1 D7 |1 1 D7 |1
SELECTORS/MULTIPLEXERS/ 51 mh- & 2 D6 |12 S2 2 DB |12 S2
EDGE-TRIGGERED G2 D EN 3 D5 [13 S1 3 D5 |13 81
REGISTERS a3 N71_| s s |14 50 || & ©& |14 so
T 1) To 5 D3 [15 &1 5 D3 |15 GV
{open-collector outputs) o 118} 5 6 D2 |16 G2 6 D2 |16 &2
typical performance 1 (13) :D GO 7 D 17 G3 7 D1 17 G3
¥ 8 DO |18 W 8 D0 |18 W
s2 :1f, 8D 9 CiK [18 ¥ 9 ck [19 ¥
DELAY TIMES oLk 8 ;cg 10 GND |20 Vec||10 GND |20 Vee
DATA DATATO
v NON-INV FROM Do 8) 9D =1
TOIN ENABLE 7)
OUTPUT | OUTPUT o &I P =
[315ns | 30ns 25 ns pz B__fop 3 oo v
D3 i5) 9D 3
SN54LS357 (J,FH)  SN74LS357 (J,N,FN) D4 &) ) r
ps Bl __I9p . (18)
os 2_T55
o7 4 f5p
365 logic symbol® pin assignments
HEX BUS DRIVERS G1 ::;] = J,Gn PACKAGES FH, FN PACKAGES |
7 5 G2 161 9 va T nc |11 ne
(non-inverted three-state out 7 S 2 Al 10 Ak TR TR
puts, gated enable inputs) Al b SF—— Y13 Y1 [11 ¥5 3 A1 [13 a4
typical performance a2 14 | 5) yo [@ Az [12 A5 [[a v1 _[1a ¥5
(6) 7 5 Y2 |13 Y6 § AZ |15 A5
MAX MAX A3 Y3
ey ot Eovnd POWER (10 o, [6 ATTTe ATITE ne 16 e
Pt DISSIPATION el EE N BT | B F G
CURRENT | CURRENT (12) an
NE4365A T2ns| —2mA| 32mA | 325 mW ) TEn 8_GNp|ie vecl] 8 a3 118 AG |
N74365A 125 |-6.2mA| 32mA | 376 mW AB —— ——— v8 9 v3 [19 &2 |
SNEGALS365 Tns| —12mA| 12 mA 53 mW 10 GND[20 vec |
) SN74ALS365 7ns| -15 mA| 24 mA 53 mwW
3 SN74ALS365-1| 7ns| -15mA| 4B mA 53 mW
a SN54LS365A 9.5 ns -1 mA| 12 mA 70 mW
c SN74LS365A | 9.5 ns |-2.6 mA | 24 mA 70 mW
0 SN54365A (J.FH) SN74365A (J,N) SNT4ALS365-1 N.FN)
—* SNS4ALS3B5 (J,FH) SN74ALS365 (N,FN) SN54LS365A (JLFH)  SN74LS365A (J,N.FN)
c 3 66 legic wrﬂtn:nlt pin assignments
— -
o HEX BUS DRIVERS &1 ::;] = = J. N PACKAGES FH. FN PACKAGES |
o . a2z - 1 81 |9 Ya T nc [11 nc
(inverted three-state outputs, A |10 AR 2 & (2 74
gated enable inputs) a1 12 B v Bl vy [3 W1 |11 ¥s (|3 A1 _[13 _As
r A2 4 5) o, [4 Az |12 &5 4 Y1 |14 Y5
typical performance A3 (6) (7 3 5 Y2 |13 Y6 5 A2 [15 AS
MAX MAX oo i (10) 19) o 6 Al 14 AB 6 nc 168 nc
TYPE DELAY [ SOURCE | SINK | piccinamion 12 a2 [Fva s G2 || 7 vz |17 Y6
CURRENT | CURRENT A5 ¥5 [8 GND [16 Vcg|| 8 A3 |18 AB
SNG2ALS36B | 55ns| —12mA| 12 mA 40 mW Ap 1 LLET VS 9 ¥3 [1s &2 |
SN74ALS366 | 55ns| —15mA| 24 mA 40 mw 10 GND |20 vcc |
SN74ALS366-1 | 5.5 ns| ~15 mA| 48 mA 40 mW
SN54366A 11ns| -2mA| 32 mA 295 mwW
[SN74366A 11ns|-5.2mA| 32 mA 295 mW
E_Nsussﬁsa 95ns| -1mA| 12mA 60 mW
N74LS366A |95ns|-2.6mA| 24 mA 60 mW
SNBA43B6A [J,FH) SN74366A (N SN74ALS3IB6-1 (N,FN)
SN54ALS366 (JFC)  SN74ALS366 [N,FN)  SN5ALS3IBEA (JFH)  SN74LSIBEA (JN.FN)
"Pin numbers shown on logic symbols are for J and N packages cnly.
nc — no internal connection.
3-108
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368

HEX BUS DRIVERS

logic wmbolT
(1

{inverted three-state outputs organized 16 EN
to facilitate handling of 4-bit data) 1a1 J2___ v 13 4vq
typical parformance 1a2 | L] RPN
TYPE DELAY s:l;:::z :II:: POWER e :?:n :;: i
CURRENT |curment | D'SSIPATION | 148 —— va
SNSAALS360 |55 ns| ~12 mA| 12 mA 30 mw o
SN74ALS368 | 5.5ns| —15mA| 24 mA 40 mwW 26
SN74ALS36B-1/ 5.5 ns| -15mA| 48 mA 40 mW
SN5A36BA Tins| —2mA| 32mA | 295 mw 224
SN74368A T1ns| —5.2mA| 32mA | 295 mW
SN54LS36BA |95 ns| -1 mA| 12 mA 60 mwW 2A2
SN7ALS36BA |9.5ns| -26mA| 24 mA 60 mW
SN54368BA (J,FH) SN74368A (J,N|
SN54ALS368 (J,FH) SN74ALS368 (N,FN)
SN74ALS368-1 (N,FN)
SN54LS368A (J,FH) SN74LS368A (J,N,FN)

pin assignments

J. N PACKAGES FH, FN PACKAGES
1 16 | 9 1va|[1 nc [11 nc
2 1A1 |10 1was 2 1G [12 1va
3 1Yl 11 2v1 3 1A1 |13 1A4
4 1A2 |12 2A1 4 1Y1 |14 2V1
5 1Y2 |13 2v2 || 5 1A2 [15 2A1
6 1A3 [14 2A2 6 nc 16 nc
7 1Y3 [16 2C 7 1¥2 |17 2y2
B GND |16 vec |l 8 1a3 18 242
9 1v3 |18 26
10 GND |20 Vee

373

logic symbol, 'L§373, "ALS373, 'AS3731

OCTAL D-TYPE LATCHES LTSN
(three-state outputs, common c_tey J
output control, common enable) 10 _13) -1.D SEET 2) 0
typical performance 2014 | L1520
ap_M | | 6] 3
8 (9)
TP | oute | PAY | powen o T
‘ALS373| Q Bns | 70 mW 60 _(14)_| | 50 e
"AS373 200171 16,
‘LS373 o] 19ns | 120 mW gp_{18) 19 _eq
*S373 Q 7ns |5256 mW
SN54ALS373 (LFH)  SN74ALS373 [N,FN) logic symbol, 53737
SN54AS373 (J,FH) SN74AS5373 (N,FN) oc EN
SN54LS373 (J,FH) SN74LS373 (J,N,FN} c ¢
SNB4S373 (J,FH) SN745373 (J,N,FN) -
3o T2 1a
20 {4 L_5)__5q
ap {7} __lG)_QQ
4p_(81 |19 __ 40
sp 131 | 12} gq
6014 | _[ﬂ_su
70 07| 11854
sp (18] | | 19 g

pin assignments

J. N PACKAGES FH, FN PACKAGES
1 OC |y c 1 0C |1
2 10 12 50 2 10 12 50
3 1D 13 5D 3 1D 13 5D
4 20 14 6D 4 20 14 6D
5 20 |15 6a || 5 20 |15 6Q
6 30 |16 70 || 6 3a |16 70
7 ap |17 70 || 7 30 [17_70
8 40 18 8D 8 4D 18 BD
8 40 |19 80 || 9 40 |19 80
10 GND |20 Veec||10 GND| 20 Vec 3

Product Guide

t Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection,
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374 logic symbol, 'LS374, ‘ALS374, 'AS374 pin assignments
OCTAL D-TYPE FLIP-FLOPS o J.NPACKAGES ||  FH. FN PACKAGES
(three-state outputs, common 0C —~EN 1 11 ck|[1 OCc [ 11 C
(11) 2 10 |12 sa 2 10 |12 50
output control, common clock) CLK: > C1 10|33 8D T R
typical performance — — 4 20 |14 6D 4 20 |14 6D
3) 2 5 20 |15 6Q 5 20 |15 &a
[} 10
POWER |_DATA TIMES P e = 6 3o [16 70 |['6 30 |16 7a
TYPE | FREQ PER [ SET- | HOLD 0. 20 S ILVI IO 2| | i8.2eA DRI 1308 30
LT T i 05 P
,A 4 MHEZA0mW -8 | | 1 .o [0 owb|20 vcc||io GND| 20 Ve
AS374 (3 12
‘LS374 | 50 MHz |17 mW [20 nst | O nst 50— ——>5a
'S374 [100 MHz |56 mW | 5 nst | 2 nst g0 | 8
1 Rising edge of clock pulse 7007 (16) W)
(18) (19)
SN54ALS374 (J,FH) SN74ALS374 (N,FN) 80— ———8Q
SNG54AS374 (J,FH) SN74AS374 (N,FN)
SN54LS374 (J,FH) SN74LS374 (J.N,FN) logic symbol, ‘53741
SN54S374 (J,FH) SN745374 (J,N,FN)
1
cu(-u—:vm
(3) —1 L (2)
1ID———1p v 10
20 (4) (5} %o
171
6 .o
8)
40 { (9) 40
3 gp 13 ha
14
(14) (15) 6a
(17) 16
Yy © (18) : :m
19]
= 8D. ——s0
o
ol
5
-+ 375 logic symbolt pin assignments
() 4-BIT BISTABLE LATCHES UL E) T J, N PACKAGES FH, FN PACKAGES
c 1c2c_Wr—c1 b? 5 [0 s 30 1 e 0 ne
E: typical performance 2 5)_ ,q 2 1a |10 3@ [2 1D fhz 3D
® 2p_{7) D 6 = 3 10 |11 30 3 10 a3 3q
TOTAL 30000 22 [ icacliz_acecis 1o fia sa
OUTPUTS | DELAY T 30 —(-;5—30 5 20 |13 40 |5 1C.2C[i5_3c.aC
acac 12— c3 10 5 [E 28 1a 28 6 n 16 o
Qa 12ns | 32mW i 7 (3, [7 20 |15 ap |7 20 [17 40
a 8| .o b (14) = [8 GND J16 vcc |[8 26 |18 ad
SN54LS375 (J,FH) SN74LS375 (J,N,FN) 8 20 [1s9 4D
ho GND RO vee
T Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection,
3110 [ TEXAS
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316 logic symbol? pin assignments
QUAD J-K FLIP-FLOPS R (1) J. N PACKAGES FH PACKAGE
(common clock, common clear) (9) g 1 TR 9 ckf[1 ne VAR
k2B e 2 _1J |10 3J || 2 CiA |12 CiK
typical performance AR [ TIESK 3 1J [13 3
=1 4 10 |12 30 4 1K |14 3K
POWER | DATA TIMES 1 (2) ) @ 5 20 |13 aa 5§ 1a |15 30
FREQ PER SET- ———1a 6 2K |14 4K 6 nc |16 nc
s HOLD 1Rﬂh 1K T BT 7_20 [17 aq
B u AL B GND|16 vee|l 8 2K [18 a4k
45MHz | 65mW | Onst | 20 nst _ 6 (5) 20 3 27 |19 aJ
t Rising edge of clock pulse 2K'_E"“m 10 GND |20 Vee
SN54376 (J,FH) SN74376 (J,N) 3*“_ 12)
11 SR
PLALLFSY 30
(15)
s (14] A13) 40
4E_JI:-
377 logic symbol pin assignments
OCTAL D-TYPE FLIP-FLOPS G ‘(:: G1 J. N PACKAGES FH, FN PACKAGES
(single-rail outputs, common CLK ! 1cz 1 G 11 CLK 1 G 11 CLK
enable, common clock) 10 2 (2) 2l s Tie ATRAG T 2550
. 2D 10 3 10 |13 50 3 _10: [137 5D
] 2p 4 18 .q s 20 |1a 60 || 4 20 [1s D
tipical performance ap A 6 . 5 20 [15 60 || 5 za |15 60
POWER | DATA TIMES 40 8) ® 40 6 20 1670 6 30 |16 70
(13) (12 7 [*] 17 7D 7 3D [17 7D
EREQS | EE R S T | ol D ST TRt 8 40 |18 8D || 8 4D |18 8D
F-F up 60 —= -t 9 40 |19 80 || 9 20 |18 sa 3
40 MHz [10.6 mW |20 nst | 5nst 0 :18:: —‘E:— 70 10 GND |20 Vec |10 GND| 20 Vee
1 Rising edge of clock pulse 8D sa
SN54LS377 (J,FH) SN74LS377 (J,N,FN) @
1)
=]
3?8 logic symbolt pin assignments o
]
HEX D-TYPE FLIP-FLOPS G Ll G1 J. N PACKAGES. FH, FN PACKAGES Q
(single-rail outputs, common ik 2 1c2 185G 9 CLK|| ' nc [11 nc 'g
enable, commaon clock) (3 (2) 2010 [0;7HaT) 2 Gin |12 GLK
10 2D = 10 3 10 |11 4D || 3 10 |13 40 9
(4]
. 20 20 4 20 |12 50 4 1D |14 4D
SYpicel performance 3p 18 7 4 5 20 (13 sD || 5 20 |15 &Q 0.
POWER | DATA TIMES 0 an |10 L4 6 3D |14 @D 6 nc_ |16 nc
5 3) (121 7 30 [15 ea 7_2a |12 80
B G R SELa | oD 50 - AR 8 GND|16 Vec|| 8 30 |18 6D
F-F upP 60 14) l——— 60 9 30 |19 60
40 MHz |10.6 mW |20 nst | 5 nst 10 GND |20 Veg
f Rising edge of clock pulse
SNB54LS378 (J,FH) SN74LS378 (J,N,FN)
T Pin numbers shown on logic symbals are for J and N packages only.
nc — no internal connection.
| TE:L \S 3-111
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375 logic symbolt pin assignments
QUAD D-TYPE FLIP-FLOPS g a1 J, N PACKAGES FH, FN PACKAGES
(double-rail outputs, common CLK (9) 162 1 9 CLK|[ v ne 11 ne
enable, common clock) 2 2 10 J10 30 2 6 12_CK
(4). —— 10 3 1@ [ ad 3 1a |13 30
typical performance 1D ===t 2D b 3.5 4 1D |12 ap 4 10 |1a 3a
{7) 5 20 |13 4D || 5 1D |15 aD
POWER | DATA TIMES Ak o 2 [6 26 |1a a0 |6 = |16 =
FREQ | PER [SET- [ 2"_‘1ﬂ' 20 [5 20 [15 aa |[ 7 20 [17 4D
(12) ——3Q 8 GND[18 Vcc|l 8 20 [18 40
F-F up 30— (1) .=
P~ 30 9 20 [19 4Q
40 MHz | 10.6 mW | 20 nst | 5 nst (13) (15) 4q 10 GND |20 Vgo
1 Rising edge of clock pulse 4D == b (14 43
SNB4LS379 (J,FH)
SN74L5379 (J,N,FN)
3 81 logic symbolt pin assignments
ARITHMETIC LOGIC UNITS/ & ALU Dzt L LI E T |
1Al
FUNCTION GENERATORS 5°—m 0 e
0
{8 binary functions, use ‘S182 for s1 = M= {1/2/3) cp B 4 5 |3 a0 [i3 G 3 A0 |13 G
look-ahead carry) s2 2 113 = £ T 4 800 e W
(1/213) cGP>—G [5 S0 |15 C, 5 50 |15 Cp
typical performance (1/21 BI 6 S1 16 83 6 S1 16 B3
C"|15} Eol 7 82 |17 A3 7 82 |17 A3
TYPE CARRY | ADD | TOTAL 8 FO |18 B2 8 FO [18 B2
TIME | TIME | POWER i — 9 F1 J1s Azl F1_[19 a2
‘Lsas1 16 ns B A0 e = i Fowo GND | 20 Vcc||10 GND |20 vee
‘S381 11ns 20 ns | 525 mW BO 4l Q
(1
3 SN54LS381 (J,FH) ST 21 @
SNB4S381 (J,FH) B1 Q
™ | SN74LS381 (J,N,FN) {18)
e |1 (11)
o SN745381 (J,N,FN) (18) (4] e
- B2——a
17
g_ sy 12)
(16) (8] F3
= B3——a
Q
~*
L
o
@
T Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection,
3112 l Texas
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3 8 2 logic symbolT pin assignments
ALU J. N PACKAGES FH, FN PACKAGES
ARITHMETIC LOGIC UNITS/ sot8) S T TR T — T T2
FUNCTION GENERATORS s1t8) 0! 2 81 |12 F3 2 B |12 F3
{ripple carry and overflow outputs) (7) 7 3 A0 [13 ovR[[3 a0 [13 oOVR
- §2—— 2 4 BO 14 Cpaaf| 4 BO 14 Cphas
typical performance 112181 5 S0 15 Cp 5 S0 |15 Cp
”5,' 6 S1 |18 83 ® S1 |16 B3
TVPE CARRY | ADD | TOTAL Cn 3cCl 7 sz 17 A3 7 S2 17 A3
TIME | TIME | POWER = B FO |18 B2 8 FO [18 B2
T 9 F1 |19 A2 9 F1 |18 A2
LS382 | 27ns 18 ns | 175 mW AD (3) P i @) - o GND | 20 Vee |10 GNB [20 Vee
1 —
SN54LS382 (J,FH) po—2L 1o
SN74LS382 (J,N,FN) a1 (9)
2) 121 ===}
81 ja
(19)
AZ 14 (11) F2
(18) 14l "
B2—aQ Borc:ol: 093 vr
an BOjLO 12)
A3 P (1/2) BO Cntdq
[8]
(16) 0
Ba=———a (12 3
3 B 4 logic symlmlT pin assignments
8-BIT BY 1-BIT TWO'S- 0 J. N PACKAGES FH. FN PACKAGES
COMPLEMENT SxLaicoMPT 5 WOBE|[ T e [11 o
1 1 MOD!
)~
MULTIPLIERS ﬁlg) 12 2 X3 [10 K 2 CLR |12 MODE
—_— MSB
e Magnitude-only multiplication oL 7 LLOW/FOR M5B 3 x2 |n X7 3 X3 |13 K 3
= CLK D> C3/— § X1 |12 X6 3 X2 |14 X
e Cascadable for any number of bits i 9 r ~—5 i3 %5 5% 15 _Xe
o Serial multiplier data input xor‘ 2D |0] m |SRGB ® PROD|14 X4 8 ne |18 o
: = slicati X1 7 _CLK 15 ¥ 7 X0 |17 X5 Q
| dat tput for multiplication
SaSLiisl Cate outall gL xz 2 8 GND |16 Vcc || 8 PROD|18 X4 -
product 2 (2} | TR AL .5
e 8-Bit parallel multiplicand data input 7 (14 — P o GND |20 vee 0
e 40 MHz typical max clock frequency X5 (13] ———
b 9 -t
typical performance X6 (12) 1R (6) PROD Q0
(11— m430 ]
MAX DELAY X7 7
TOTAL R e
CLOCK | FROM | FROM 115) o
POWER ¥ —Ean ala
FREQ | CLOCK |CLEAR ni:
20MHz | 16ns | 17ns | 455 mW "1';
(10)
SN54LS384 (J,FH) cl
SN74L5384 (J,N,FN)
T Pin numbers shown on logic symbaols are for J and N packages only.
nc — no internal connection,
TExas 3-113
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3 8 5 logic symbolt pin assignments
QUADRUPLE SERIAL ADDERS/ e Wt J N PACKAGES || 7. PN PACKAGES
e At
[
e Buffered clock, direct clear inputs 13 I/-a 20 (2) 15 3 1S/A |13 3S/A|| 3 1S/A[13 35/A
4 = [ B 38
® Independent two’s-complement 15/R (5) 5 1R : :: :; ;A : :A :; 3A
o I 1A P 3co/sot20
addition/subtraction 1B (4) o 6 2A |16 4A 6 2A [16 4A
. 113 2t 7 28 |17 @B || 7 28 |17 aB
typical performance ) T403c138l 1435 8 25/A |18 4S/A|| 8 25/A|18 4SA
fmax | DELAY | POWER 25/A 16) 9] o |8 28 |19 ez 9 2 |19 4z
2A 10 GND [20 Vgc[|10 GND |20 vce
40 MHz 16ns | 240 mW n (7)
13) ‘
SNS4LS385 (J,FH) 38/A T8 (12) 3z
SN74LS385 (J,N,FN) 3A
a8 (14)
= (18
4s/k 'm’) a9 .
4aA =
48 (17)
385 logic symbolt pin assignments
1
QUAD 2-INPUT 1a 2 =1 @, J, N PACKAGES FH, FN PACKAGES
EXCLUSIVE-OR 1 42| L T T | e R
GATES PPl (@ 2 18 |9 38 [[2 1A (12 3a
(6) 2y 3 1y [10 3Y [[3a 8 |13 38
typical performance 8 (8) 4 2v |11 av 4 1y [hsay
3A (10|
TOTAL © ) 3y 5 2A (12 3A [[ 5 e |15
3 TYPE | DELAY 38 6 28 |13 4B [[ 6 _2v |16 av
POWER an 12| (11) 7 GND |14 veel[ 7 ne [17 ne
‘LS386| 10ns | 30 mW 432:1’_ 4y B 2A |18 &A
9 28 |19 48
U | sN54LS386 (J,FH) positive logic: ¥ =A @ B=4B + AB 10_GNB |70 Vee
(=] SN74L8386 (J,N,FN)
Q.
c
(7]
~+
=
Q.
(4]
T Pin numbers shown on logic symbols are for J and N packages only.
nc — neo internal connection,
3-114 TExas
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3 90 logic symbalt pin assignments
DUAL DECADE COUNTERS @ CTR J, N PACKAGES FH, FN PACKAGES
(bi-quinary or bcd sequences) 1CLR—1CT=0 1 1CKA[ 8 20p [V nc 11 ne
2 1CLA|10 2Q¢ 2 1CKA|12 2Q
D
typical performance = 3 104 |11 20g || 3 1CLR[13 20¢
acka (1 b o DIvV2 (3) 10a | & 1CKB[1Z 2CKE[[@ 7Gx 14 208
Tvpe |SOUNT | can| TOTAL 5 10g |13 204 || 6 1CKB|15 2CKB
FREQ R| coweR DIVS 5 15) 10 [ B 18 |18 2CR[IE nc 16 ne
"380 |25MHz | HIGH | 210 mW ) (6) 7 10p |15 2CKA|| 7 10g |17 20
L5390 | 35 MHz | HIGH | 75 mW 1CKB ——Lb5 4 cT 10c [B_GND [16 vcc || 8 10c [18 2CLR
o (7) 10 9 10p |19 2CKA
SN54380 (J,FH) SN74390 (J,N) D [l GND |20 Vec
SN54L.5390 (J,FH) SN74LS390 (J,N,FN)
CTR
2eLrJcreo
15) 1
2CKAI Urs - DIv2 (13) 204
DIVS 0 (1 208
(10
2CKB 2. L. cT -thuc
2 2ap
393 logic s\fmbul'r pin assignments
DUAL 4-BIT BINARY CTRDIV1G @ J. N PACKAGES FH, FN PACKAGES
COUNTERS (2) 0 104 (1 1A 8 20p||1 nc [11 nc
; = 1CLR———{ CT=0 14) 2 iCR| 9 20c||2 1A [12 20p
typical performance ot o 108 5, [70 20p || 3_1CLA|13_20c
COUNT TOTAL (1) 10c [4 10g [11 2044 104[14 208
ITWE T e M > sl o [ toc 1z zew([E w [15
[ 393 [25MHz | HIGH [190 mW D 5 76p [13 _2A || 8 10g |16 20
‘L5393 | 35 MHz | HIGH | 75 mW 7 GND |14 Vgc |[7 nc |17 no
(11) 20 8 1Qc |18 2CLR
12) 9 10p[19 2A
SN54393 (J,FH) SN74393 (J,N) ZCLR—q_ (10) 208 ) GNg 30 Voo
SN54LS393 (J,FH) SN74LS393 (J,N,FN) (@
———2
PTLEI I 7S ac
——2ap
395 logic symbolt pin assignments
4-BIT UNIVERSAL — SRG4 J. N PACKAGES FH, FN PACKAGES
SHIFT REGISTERS CLHl—g’—l'-‘l- R 1 ClR |8 OC 1 nc 11 nc
oC——D=EN4 2 seA 10 cik[[ 2 TR 2 8€
(three-state outputs) —{7) 3 A 11 ap' [[ 3 ser 13 cik
i i LD/SH: M1 [LOAD] TR e | B
ca| pﬂfl’orman
e 20 M2 [SHIFT] 5 € |13 Oc [|5 8 |15 op
e SERIAL v iE CLK c3/2 —p 6 D 14 Qg 6 nc 16 nc
TOTAL
TYPE DATA 2 7 WEANS aa [[7 © 17 ac
FREQ wpur | GLEAR | POWER SER 3 2,30 apv| (15) oa [ B _GND |16 Vccl[ 8 18 Qp
7 A 1,30 9 LO/SH|19 Q,
ASSES () (14) A
'LS385A | 30 MHz D Low | 75 mw B8 & 1,30 4 D>V -_(TJTOB 10 GND |20 Vge
cd8 3 ibvl—2l op
12]
SN54A5395 (J,FH) SN74AS395 (N,FN) T e b2 ap
SN54LS395A (J,FH) SN74LS395A (J,N,FN) ’ | 01 qp.
T Pin numbers shown on logic symbols are for J and N packages only,
nc — ne internal connection,
I TeEXAS 3115
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logic symbalt in assignments
p
OCTAL STORAGE STROBE G 1S\ r~SFn wenaz | J. N PACKAGES FH, FN PACKAGES
REGISTERS AL c1 1 201 8 D3 1 nc |11 nc
r 2 a1 |10 _103|| 2 201 [12 03
® Parallel access @) | 210y [3 07 [ 2a3(] 3 01|75 o3
e Applications: b1 o] [ () 299 [4 202[12 04 || & D1 |14 209
N-bit storage files ) () qqp |5 _102[73 104’5 202 |75 s
S D2 af 6 D2 |14 204|| 6 nc 18 ne
HEX/BCD serial to parallel L 3) o502 =
73 7 CKk |15 & 7- 102 |17 1a4
converters pa_le) -1 _403 [5 ano s Vec|| 8 bz |18 204
typical performance _‘ngg 8 CLK |19
(12) —{EL104 10 GND |20 vee
MAX DA (14}
204
TYPE [CLOCK | DELAY |POWER
FREQ
‘LS396 |30 MHz | 20ns |120 mW
SN54LS396 (J,FH) SN74LS396 (J,N,FN)
3 9 8 logic symbolt pin assignments
QUAD 2-INPUT MULTIPLEXERS MUX J. N PACKAGES FH. FN PACKAGES
WITH STORAGE ws. (‘1"’ G1 1T _Ws [11_CIK[[ 1 _Ws [11 cx
: cLk 1 2 0a |12 Oc || 2 0a |12 Oc
(dn,.uhla-ralinutputs) —-——-;cz T R | R e B
typical performance A1__(a) [F 20 @ q, 4 Al [1a 1 4 A [1a .1
(5) k (3 5 5 A2 |15 cC2 5 A2 [15 c2
DELAY TIMES AZ 120 P Qa .
cLock icLock Tl :; ::: %‘_’B o7 = e g:
TYPE | TOINV | NON-INV POWE'F; ) :'TFOB 8 Ug |18 Op || 8 Gg (18 Gp
4 ac 9 O |19 Op || ® Gg |18 Op
OUTPUT | OUTPUT c2_115) (13 5. [0 GND[20 vec|[10 6MD |20 Vec
‘LS398 | 20ns 20 ns 32 mw p1_117) {19) ap
p2_{16) | | UL
T | sNsaLs398 (4,FH) SN74LS398 (J,N,FN)
o
o
g 3 9 9 logic symlmlf pin assignments
o QUAD 2-INPUT MUX J, N PACKAGES FH, FN PACKAGES
G) | MULTIPLEXERS w0}, L BRI BT S T
cLx {9 2 0a |10 Q¢ 2, swsi |12t
c WITH STORAGE pe2 i oot o
o typical performance A1_3 55 4 _A2 |12 Cc2 || & A1 |14 C1
® az_t4 lin (2) aa 5 B2 |13 D2 5 A2 |15 C2
TOTAL . 6 B1 |14 D1 6 nc |16 nc
TYPE | DELAY —— 8116 0 7 Qg |15 Op || 7 B2 |17 D2
B2 (61 ———0Qg 8 GND |16 vcc|| 8 81 |18 D1
C
‘Ls399 [ 20nst | 37mw oyt % 0s [19 05 |
(12) (10 10 GND [20 V,
* From clock to output CIT;]_ Qc £
D1—
SN54LS399 (J,FH) SN74LS398 (J,N,FN) pz_ 13 | | 18 qp
t Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection.
3-116 TEXAS
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412 logic symbol? pin assignments
[1/0 PORT] J.NPACKAGES || FH. FN PACKAGES
MULTI-MODE BUFFERED M = I = - R | I
8-BIT LATCHES (13) AL 2 ™M |14 CIR|[ 2 51 |16 S2
S 5ar) 2 al (23) 3 DIl |16 DOS[| 3 M 1R ELR
(three-state outputs; direct clear A +1R2 F——— INT + 007116 o || 4 o |18 DOs
typical performance CLR——L>{ R2/23 5 D2 |17 DOB|| § DO1[18 DIS
erp—t1Y 55 2 5 D02 |18 D6 || 6 DIZ |20 DO
ouT- TOTAL | 7 Dia |19 DO7|| 7 DO2[21 DI6
CLEAR PUTS DELAY POWER (5 8 003 |20 DOI7 8 nc |22 nc
(2) 9 D4 |21 oos|[ 8 DI3 |23 DO7
4C5
Low | @ 11ns |410 mW " I 70 DO4 |22 D8 |[10 003 |24 017
1CS/ENG T STB |23 INT ||11_D4 | 26 0OB
SN545412 (J,FH) SN748412 (J,N,FN) 4-1ENG 12 GND |24 Vec||'2 D04 |26 DB
-t|3R '3 518 |27 T
14 GND |28 V
on—2 Tsp Gg-%nm =
{6)
DIZ_GI__ TDO2
Dl3—=—u Do3
DI4 (9) (10) po4
o518 15)_ ho5
pis—1EL | 17 pos
(20) (19
DO’
D) [P
DIi8 Dos
422 logic symbalt pin assignments
RE-TRIGGERABLE MONO- PRI S R (R - ;N”:M;Es - :’:-‘":’:‘C"f‘s
STABLE MULTIVIBRATORS A2 .‘..:.:.un. ® 2 A0 |90 Pt 27 A1 |12 a
e Internal timing resistor B1 :4) D> - 3 By |10 nc 37 A2 |13 R 3
e Up to 100% duty cycle B2 - a : :;‘H :; ﬁ:“ ; : :: :z
@ Will not trigger from clear — (5} 6 Q 13 Rext/Coxt|] & B2 |16 Cext
A TR —>{ R 7 GND |14 _Vcc 7 nc |17 ne
typical performance T ’é’;" 8 CIR |18 nc L}
( 9 Q 19 Rgxt/Caxt :E
NO.OF |OUTPUT| _ . 9 "‘* “:“* 70 GND |20 Vcc =
INPUTS PULSE | | en Rixt Cext Rext/Cext &)
HIGH | LOW | RANGE -
2 2 | 40ns-= | 30mW g
SN54L5422 (J,FH) SN74LS422 (J,N,FN) =)
o
P
423 logic symbolt o
pin assignments
PR a0 | e
nc 1 ne
e 2 L (13) 49 [7 18 10 28 2 1A 72 2A
e Up to 100% duty cycle youn Bl Ty W = |3t 11 2COH 3 18 1328
e Will not trigger from clear 1Coxt ::—:’;l— X e ; :g :: fE ; :gm :: :.:.m
el et e 1Rexa/Caxt — ] RX/CX ®  2Com T4 1Camt ® nc 6 ne
typical parforman 4 19 & n T Zgxt/Caxt | 15 1Rgxt/Caxt|| 720 174
AT T s 100 P 5 50 8 GND 6 Ve T 18 1Ceut
s — 1 S 2Rgn/Coxt |19 1Raxt/Coxt
puTs | PuLSE | 1Ot a2 b 02) 55 A0S 6HE Vee
POWER 2Cext —H—| CX
HIGH [ LOW | RANGE 2RealCoxt ¥ RXICX
A | 40 ns-= | 60 mW
SN54L5423 (J,FH) SN74L5423 (J,N,FN)
1 Pin numbers shown on logic symbals are for J and N packages only.
nc — no internal connection,
[ TEXAS 3-117
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425 logie symbolt pin assignments
— []
QUAD GATES 1G (2—)&& EN 1 - (3) v J. N PACKAGES FH PACKAGE
(three-state outputs, active-low enabling) 1A :4: V W [8 3Y |1 nc [11 ne
= r~ 2 1A | 9 3A |[[2 & [12 av
:ﬁ (5) —ﬂzv 3 1y |10 3G 3 1A |13 3a
feal tait ce ~ 110 4 26 [11 ey [[a v |14 36
1ypical performan SGEL (LI 5 2A |12 aA || 5 nc |15 nc
MAX MAX 3A[1—— 6 2y [13 46 6 2G |16 av
TYPE |DELAY | SOURCE | SINK g T (1 7 GND 14 veell 7 inc 197 no
aa 112 [ Y, 8 2A [18 aa
CURRENT [CURRENT 2 2y |18 4%
SN54425| 10ns —2 mA 16 mA 10 GND[20 Vco
SN74425| 10ns —5.2 mA 16 mA positive logic: Y =A
SN54425 (J,FH) SN74425 (J,N)
426 logic symbolt pin assignments
QUAD GATES 1G a EN 1 J. N PACKAGES FH PACKAGE
@ 78 gy
(three-state outputs, active-high enabling) 1A = ; 16 : j: 1 ;‘CG I‘; ;“;j
1A 2 1
zi (5) —.—ﬂ 2y 3 1Y 10 3G 3 1A [13 3a
; 2 4 26 |11 ay || 4 1Y |14 3G
bics] performshce 3G 0} (8] 5 2A |12 4a 5§ nc |15 nc
MAX MAX an 2 3y, 6 2V |13 46 || 6 26 |16 &Y
TYPE |DELAY | SOURCE | SINK 46::—::—— fal 2t liARVeg HEIm s R Tn
CURRENT |CURRENT A = S oralTonac
SN54426 | 10ns —2mA 16 mA 10 GND[20 vcc |
SN74426 | 10 ns —5,2 mA 16 mA positive logic: Y =A
3 SN54426 (J,FH) SN744326 (J,N)
? 428 logic symbol® pin assignments
8_ SYSTEM T J. N PACKAGES FN PACKAGE
c CONTROLLER CONTROLLER 1 1500 1 15 D0
o FOR 8080A — AND 2n 2 HLDA | 16 DBl 2 HLDA |16 D81
- WR——ISJwRr BUSDRIVER jowb~——="_ iTow 3 17 D1 3 R 17 D1
typical performance HLDA (2) HLDA Memw B {26} EMW 4 DBN 18 DBS 4 DBIN 18 DBS
o (a) ! (25) 5 DB4 19 D5 5 DB4 19 DB
c TYPE |POWER DN 2L 1/OR (24 1/0R & D4 20 DB6 5 D¢ 20 b#s
E: 5428 I?DD W STSTB—— D 57578 MEMRHMEMH 7 DB7 21 D6 7 DB7 21 D6
@ i BusER—22L_r~J pusen INTA {23 e 507 72 WOSEN ([ & ©7 |2z DO
(15) =] [ (13) 9 083 23 WNTA 9 De3 FERRLLY
DO————+— 0 0 [~¢»——— DB0 10 D3 24 MEMA [[10 D3 24 NEMR
SN745428 (J,N,FN) 01%— —“—#5-931 11_DB2_ |25 WOR |11 o8z |25 TOR
12) n 12_D2 26 WEMW |12 D2 26 WEMW |
—g ] |-ap———— DB2
3; (10) 19) 5 13080 27_TOW_[]13_ o8B0 27 TOW
* ¥ cPUD D3 14 GND 28 Vco 14 GND 28 Voo
(6) (5)
AT L > (e 024
—¢b——— D85
(21) (20)
D6 ——ap— —4p——— DB6
078 gl 7 |es—"" pg7
T Pin numbers shown on logic symbols are for J and N packages only,
ne — no internal connection,
3-118
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436' 437 I:)s;icwmlmllr pin assignments
LINE DRIVER/MEMORY & J, N PACKAGES FH, FN PACKAGES
= 1 GI 9 ay 1 nc 11 nc
DRIVER CIRCUITS — MOS G122 5 1A [10 _4A 38T [z av
MEMORY INTERFACE e L S 3 1A |13 4A
® Drives high-impedance loads AN 2 TR R
; ; Zey G2 1150~ BhiaYi |13 8y 6§ 2A |16 B5A
e Provides high-speed switching 5 3A |1a BA 8 e |18 ae
® Requires minimum input current FIaY. 15 G2 7 2¥ 17 &Y
e Damping output resistor for reducing | r SEGNDSTRVER g g: :z %;
transients (‘436) a2 > | SRl 70 GND |20 Vcc
e Total power ... 70 mW
24 (4) . (8) 2y
typical performance e
(6) (7)
LOW-LEVEL [HIGH-LEVEL 3 —— [——a
TYPE| OUTPUT OUTPUT | DELAY aa 0 b (90 4y
CURRENT | CURRENT
'5436| 150 mA —1mA | 55ns a2 e (1) gy
‘S437| 150 mA —1 mA 5.5 ns ga 4 03) oy

SN545436 (J,FH)
SN545437 (J,FH)

SN745436 (J,N,FN)
SN745437 (J,N,FN)

W

Product Guide

QUAD TRIDIRECTIONAL pin assignments
BUS TRANSCEIVERS J, N PACKAGES FH, FN PACKAGES
440 (oPEN-COLLECTOR OUTPUTS, NONINVERTED LOGIC) ATCIRIFTAES0 1) |} CE L TS0
2 B 12 81 2 B 120 51
441 {OPEN-COLLECTOR OUTPUTS, INVERTED LOGIC) 3 C1 [13 A4 3 C1 [13 A4
4 C2 14 A3 4 C2 14 A3
882 (THREESTATE OUTPUTS, NONINVERTED LOGIC) e A
443 (THREE-STATE OUTPUTS, INVERTED LOGIC) 6 B3 |16 A1 6 B3 |16 Al
444 TATE OUTPUTS, INVERTED AND NONINVERTED LOGIC) T EFET | e e B e
(THREE-S OUTPUTS, N 3 c4 |18 G8 || 8 ca |18 &8
ALSO SEE ‘LS448 9 B4 19 GC 9 B4 19 GC
10 GND | 20 Vec|[10 GND |20 Vee
typical performance
MAX MAX
TYPE [DELAY | SOURCE SINK
CURRENT | CURRENT
SN54L5440 | 22ns - 12 mA
SN74LS440 | 22ns - 24 mA
SN54L5441 15 ns - 12 mA
SN74L5441 | 15ns - 24 mA
SN54LS442 |11.5ns | —12mA 12 mA
SN74LS442 [11.5ns | —15mA | ,24 mA
SN54LS443 8ns | —12mA 12 mA
SN74L5443 8ns | —15mA 24 mA SN54L5440 (J,FH) SN74LS440 (J,FN)
SN54L.5444 9ns | —12mA 12 mA SN54LS441 (J,FH) SN74L5441 (J,FN)
SN74L5444 9ns | —1BmA 24 mA SNS4LS442 (J,FH) SN74L5442 (J,FN)
SN54LS443 (J,FH) SN74L5443 (J,FN)
SNB4LS444 (J,FH) SN74L5444 (J,FN)
For logic symbals see next two pages.
t Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection,
TEXAS 3-119
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440, 441, 442, 443, 444 {cantinued)

logic symbol ‘Lsaa0t ‘Lsaart ‘Lsag2t
so 1) = = so 1) = = sol1n) n =
S5 G5 12) Sy
s 2 |4 3 L E— 3 s1 1 d
Forgl LN N P ro3 LI N P Feg LI N P97
a2 mdio(1/2) enn a7l tsdioq/z) ent Galll__sdioi1/2) Nt
[ LIS N By ge 8 mdio0/2) eniz ce 8 ___mdio0r2) eniz
e o) enta [—‘ gcho) 10(0/1) EN13 e oo enia
g MUX 3 MUX
1 5+ 5+
arl18) Oza 18] Ay 16 apl18) | 7 24 118]
6t+2(c1 27T | ! 6+21(c] 279
o7In vin
m&oot Oz adolal g2 g2 o2z 44o(al o
d “T . 1
£8,12 61+2(c] V8,12 6+42(c]
3) (3) (3
c1—ooI: 026 a+o0(A] 5 c1 c1——obE 026 4a4o0(al
£9,13 541 (8] E V9,13 541 (8]
azl18) azl18lg, azl15, |
p25) 828! B2{8l gp
4
c2 4) ’ | c2 4) ’ | c2 +’4,
Aatﬂl . Aa[u) AJHAI
83 flep 838 gp B3 '8
7
c1lles — calllen | calllgp |
AL g 13) AgWBley |
9) vt
B4 e O | 4|
8]
ca ca 8l gy | calllgy |
T Pin numbaers shown en logic symbols are for J and N packages anly.
nc — no internal connection.
3-120 TExAs
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PRODUCT GUIDE

MU, 441. 442. 443, 444 (continued)
‘Ls443t ‘Lsa4at
so i1 0 0 sl ___fo 5
G— s
& 112) : 3 g2 4 3
o LU N PSP o L o T
galZl__dqo01/2) ent GallZl__dio1/2) N
ga 18 ~dio(r2) eniz ga 18 tio(0/2) EN12
gc bl 10(0/1) EN13 Gel19 rdiofon) ENI3
4 <
Al {—th Oza ar e oz
vin vin
mﬁatﬂzs 4 ml—ﬂ—ttﬂzs 4
78,12 6 78,12 6
CIQOOE Oz 4 :1% Oze 4
V9,13 s ¥v9,13 &
A2 (15) » Azhsl ’
82 Sl ep— 8255 oo
[ ra— P a—
(14) (14)
A3 e A3 —ap—
B3 6) BS‘E' o>
& (LI ¢ (L) 3
YRIE PR aalidgy |
B4 19} B4 (9)
cal® LT %
i
=
445 logic symbolt pin assignments '.6
BCD-TO-DECIMAL BCD/DEC 7N PACKAGES FH. FN PACKAGES =
DECODERS/DRIVERS > oo e (), 10 e T e |11 nc =]
® Use as lamp, relay, or MOS driver 10 P 2, ; ; :? : ; ? :; - 2
e Low-voltage version of ‘LS145 (5 20 L—%Z s 3 |12 D s 2 |14 9 o.
e Full decoding of input logic AT 1 kKol W_a 5 4 |13 C 5 3 |16 D
e All outputs off for invalid BCD BT 2 a0 :‘-TS_]- 4 o8 LERN : ng :: :‘
1 ot C——y 5 Qb- 5 7 6 15 A 4
input conditions & (12) 5 6 oF 7) 6 8 GND |18 vec|| 8 5 18 8B
typical performance 70 b (91 o L LT
1 el 70 GND | 20 Vce
OUTPUT |OFFSTATE [_ EEN e T
SINK outPut | 9 opP———9
CURRENT | VOLTAGE 2220
B0 mA 7' 365 mW
SN54L5445 (J,FH) SN74LS445 (J,N,FN)
T Pin numbers shown on logic symbols are for J and N packages anly.
nc — no internal connection.
I TEXAS 2121
NSTRUMENTS
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PRODUCT GUIDE

pIng 3onpoly [

446 logic symbol T pin assignments
QUAD BUS TRANSCEIVERS goa U s . N PACKAGES FH, FN PACKAGES
WITH DIRECTION CONTROLS Gap L8] gio L CeAT 0 B4 JTT e J1 ne
(13 AeR T IAAl 2 A1 |10 omal| 2 Gea |12 Ba
® Three-state outputs DIR3 1a8) 3 DIR2| 11 B3 3 Al 13 DIR4
A _ N 10ENZ [AB 4 A2 |12 B2 4 DIRZ| 14 B3
y (3)
sheoeLS 19 andiinverting DIR2 —ﬁ SEN3 [BA] 5 A3 |13 omi|| s Az |15 82
("L5446) outputs 10ENA [AB) 6 DRA3| 14 BI 6 nc [168 ne
@ P-N-Pinputs to reduce dc bus biRa (6) 9ENS [BA] 7_as [15 Gae[[ 7 a3 [17 om
lirig loading e B _GND| 16 Vec|| 8 Dmal 18 81
(10) 3 A4 |19 Gas
typical performance DIR4 —t 9EN7 [BA] [[’'o_Geno[20 wvee
MAX MAX % R IAR (8
TYPE DELAY | SOURCE SINK Al t Vi 44 o B1
CURRENT |CURRENT 14) o > 2v T2)
SN54LS446 | 7.5ns | —12mA 12 mA A2 V3id o B2
SN74LS446 | 7.5ns | —15mA | 2amA (51 0D vy,
A3 AR B3
SN54L5446 (J,FH) SN74L.5446 (J,N,FN) m o > &6V T0)
Ad t Vi 4 O B4
o P sy
447 logic symbolt pin assignments
BCD-TO-SEVEN-SEGMENT J. N PACKAGES FH, FN PACKAGES
DECODERS/DRIVERS 158, 955w LIS, LA
IR B'N’szﬁﬁb 2 ¢ 10 _d 2 8 12_e
® Low-voltage version of ‘L5247 B1/AE0 3 7 1 ¢ SMIC 13 d
® Open-collector outputs drive [: 4 BURBO|12 b a 0 _"’_‘__—l
: 7 = (58 p 5 hBl |13 a 5 BUABD| 15 b
indicators directly RBI 5 D Tang Bine 16 e
e Ripple blanking g 7 A s f 7 _RBl |17 a
8 _GND |16 Vec|| 8 © 18 g
typical performance a5 T A 5T
V20 a 2010w 1=,
OUTPUT TOFFSTATE[ "1 S ST 107GNOT| 20T VEe
; ,
TYPE SINK outpur (el fa ¢ 2210 U1
CURRENT | VOLTAGE o 2 d zn.zug:..%.,
c 4 e 20210 ¥,
N54LS447 1.6 mA 7V 35 mwW £
2 = = p & 8 t 20210 118
SN74L8447 | 32mA 7V 35 mW o margh 08
SN54L.5447 (J,FH) SN74LS447 (J,N,FN)
B e e s e FONT TABLE T2 ~ NUMERICAL DESIGNATIONS AND RESULTANT DISPLAYS USING ‘447
are for J and N packages only. ) IE BquﬁBq L"Ct
nc — no internal connection {LJ ] l C : —
0 1 2 3 4 6 6 7 8 @ 10 11 12 13 14 156
3-122 TEXAS
INSTRUMENTS
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PRODUCT GUIDE

logic symbolt in assignments
QUAD TRIDIRECTIONAL gy b
BUS TRANSCEIVERS so(m 0 5 J.NPACKAGES || FH. FN PACKAGES
a2l G— 1 G5 |11 SO 1 Cs |11 so
51— 2 2 81 |12 S1 2 81 |12 S1
3 C1 |13 A4 3 C1 |13 A4
(OPEN-COLLECTOR OQUTPUTS, am =~ 60 — e e
INVEHTEDANDNONINVERTEDLOGlC) un 5 82 |15 A2 5 B2 15 A2
GA———D>q410(1/2) ENT1 6 B3 |16 Al 5 B3 |16 Al
EB“N S 10(0/2) ENT2 7 €3 [17 Ga 7 C€3 |17 GA
typical performance _ 19 8 ca |18 GB B Ca |18 GB
Gc ————D>410(0/1) EN13 9 B4 |18 OC 9 B4 |18 OGC
MAX MAX 70 GND |20 Vgc||1o GND |20 Ve
TYPE DELAY | SOURCE SINK
CURRENT | CURRENT el Ui
SN54LS44B|17.6ns| — 12 mA A"—"E Lz
SN74LS448]17.5 ns — 24 mA omm
(2)
SN54LS448 (J,FH) SN74LS448 (J.N.FN) B‘—'*Eﬂﬁ
08,12
C1L3—)40E oze
£9,13
A2"5| >
825 4o
c2 8 go—
(14)
A3 —adb—
3l go—
W 3
B“lsi
mm | ®
2
449 5
logic symbol1 pin assignments L'J'
QUAD/BUS TRANSGEIVERS GBA ladlor G9 J, N PACKAGES FH. FN PACKAGES -
WITH DIRECTION CONTROLS SAB 08 4 10 1 GBA| 9 B4 1_nc 11 nc g
(13 2 At |10 omRa|| 2 GBA |12 B4
e Three-state outputs DIR1 9EN1[BA] 3 omz| 11 63 3 AT |13 0me qo)
e True (‘LS449) and inverting @ 10EN2(AB] 4 Az |12 B2 a DIR2|14 83 o
("LS446) outputs nmz—t 9EN3 [BA] 5 A3 |13 DR[| 5 Az |15 82 i
. 10ENA [AB] ® DIR3| 14 B1 6 nc |16 nc
e P-N-P inputs to reduce dc bus (6) 374 |15 228l 7 A3 [\7 ORI
line loading DIR3 T SRR 8 GND| 16 vgcl|l 8 DIR3| 18 B1
or 10ENG[AB] 9 A4 |19 GAB
st gl mm—ﬁsemmnl 10 GND | 20 Vec
typical performanca L;IDENBIABI
MAX MAX 2) 14)
TYPE | DELAY | SOURCE | SINK 1 AR e £
CURRENT | CURRENT 2B 2V I
SN54LS449]|10.5ns| —12mA | 12 mA A2 ge—IV3 J O <
SN74L5449[10.6ns| —15 mA | 24 mA gy LA sy |
A3 94— Vs < [Op—<9 B3
SN54LS449 (J,FH) SN74L5449 (J,N,FN) T D 6V F—
A4 2 vi1-4d O <9 B4
el
t Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection,
| TEXAS 3.123
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PRODUCT GUIDE

465, 466

OCTAL BUFFERS WITH

® ‘465 true outputs
® ‘466 inverted outputs

typical performance

THREE-STATE OUTPUTS
® P-N-P inputs reduce bus loading

MAX MAX
TYPE DELAY | SOURCE SINK
CURRENT |[CURRENT]
SN54ALS465A 7 ns -12mA | 12 mA
SN74ALS465A) 7 ns -15mA | 24 mA
SN54ALS466A! 7ns -12mA | 12 mA
SN74ALS466A] 7ns -15mA | 24 mA
SNG4LS465| 11 ns -1mA | 12mA
SN74L5465 11ns [-2.5mA [ 24 mA
SN54LS466 8 ns -1mA [ 12 mA
SN74LS466 Bns [-25mA |24 mA

SNE4ALS465A (J,FH)
SNS4ALS466A (J,FH)
'SN54LS465 (J)
SN74LS466 (J)

SN74ALS465A (N,FN)
SN74ALS466A (N,FN)
SN74LS465 (J.N)
SN74LS466 (J.N)

logic symbol, ‘ALS465A, 'LS4651

&
& i I~ N
G219
art2! I > g Bl
A2 4) 51 Y2
A1 (6] (7 va
A 8) 91 va
A 12! (LRTRVS
A8 (14) (13) Y&
A7 (16) (15) Y7
A8 (18 07 g

logic symbol, ‘ALS466A, ‘LS466t

&

Py PRLLLIN .S EN

a2 9}

A1 2] > 7 a) Y1
A2 4) i5) vz
Az 8! 71 va
A4 8} 9) va
AB 12) {11 ¥5
agl18) 03) v
al18! 18)_yq
AB {18) (17) Y8

pin assignments

J. N PACKAGES

1. 61 [ vs |
2 a1 |12 as |
3 Y1 |13 v¥e

4 A2 |1a a8

5 Y2 |15 v7

6 A3 |16 A7

7 v3 |17 ve

8 A4 18 A8

9 v4 |19 G2
10 GND |20 vcc

FH, FN PACKAGES
1. Gt [11 vs
2 A1 [12 as
3 Y113 vs
4 A2 | 14 A8
5 Y2 |15 v7
6 A3 16 A7
7 Y3 17 Y8
B A4 18 A8
8 v4 [ 18 G2

10 _Gno| 20 vec|

467, 468

pin assignmaents

R
1 OCTAL BUFFERS WITH 19 ksl S L PICKAGES
o THREE-STATE OUTPUTS w12 b v}l v 2 1Al [12 2A1
Q ) ; 1z 4 15 1v2 3 i [13 2v2
= ® P-N-P inputs reduce bus loading 1a3 181 6L s T T [T
9'_ ® “467 true outputs 144 81 L) 5 1v2 [16 2v3
m ® ‘468 inverted outputs = 118) 6 1A3 [168 2A3
0 EN 7_1va |17 a2va
typical performance
c aaq 1121 ] Ll 8 1A4 [18 zg&
E: MAX MAX 242 14} 13) 4., 1: :;:; ;3 3’
) TYPE DELAY | SOURCE | SINK 243 181 (TR cc
CURRENT |CURRENT 240 181 T
SN5S4ALS467A| 7ns | —12mA| 12mA I 7 : FH.FN PACKAGES
SN73ALSA67A] _7ns | —15 mA | 24 mA (RS el AL IBBA, iLsABR T
[SN54ALS468A] 7ns | —12mA | 12 mA 1G EN T FEE T
SN74ALS468A| 7ns | — 15 mA| 24 mA @ ) 3 V1 [13 2v2
SN54LS467 |[11ns| —1mA| 12mA ::; T o m 4 1Az [1a_242
SN74LS467 | 11ns [-2.5mA| 24 mA e By s s 1Y2 [15 2v3
SNE4LS468 | Bns| -1mA| 12 mA @ L @ 8 RS1A% |1 E2AT
B wva 7 1¥3 |17 2va
SN74L5468 Bns |[-2.5mA| 24 mA
AL e 8 1A4 |18 2A4
SN5S4ALS467A (J, FH) SN74ALS467A (N,FN) 9 1v4 [19 2G
SN54ALS468A (JFH) SN74ASL4BBA (N,FN) 280 H20 | S ST 10_GND[20 vee
SN54LS467 (J) SN74LS467 (J,N) 2ap 14| 13 Ly,
SN54LS468 (J) SN74LS468 (J,N) 243 118! e 5] o0
244 118) [stidioes
T Pin numbers shown on logic symbols
are for J and N packages only.
nc — no internal connection.
3-124 TEXAS
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PRODUCT GUIDE

481

4-BIT-SLICE

CASCADABLE
PROCESSOR

ELEMENTS

typical performance
OPERA-
TYPE| TION
TIME
‘LS481 120 ns
'S481) 100 ns

SN74L5481 (J,N)
SN745481 (J,N)

functional block diagram

pin assignments

J., N PACKAGES
B1/02 | 256 WRLFT
B1/03 | 26 WRRT
A13 | 27 XWRLFT
A12 | 28 XWRRT
Al 28 DO
AID |30 DI
OPO |31 DOP3
OP1 32 DOP2

9 0Pz |33 DOPY
10 0P3 |34 DOPO
71 _0P7 |35 NCMC
12 Vec |38 GND
13 OP6 37 CCO/OV
T4 0OP5 |38 AOPO
15 0P8 |38 AOPI
16 P09 |40 AOP2
17 OP4 |41 AOP3
18" Cin 42  AOSEL
79 POS |43 INCPC
20 Y/AG |48 CCT
21 XAG |45 CLK

o|u|o|a|s|wire]-

Product Guide

INPUTS!
ourpPuTS NPUTS 22 Cout | 46 BUOO
N 't 23_tfa a7 B0l
cLock __Q__ T 24 48 BUO SEL
—
( ' aa—.
e m— =
c §
LATCH LATCH
HAROWIRED
ALGORITHMS
ol kFe=—————— <
a) J4] J& ‘I 4 4 4 4 A
o'E(n‘ CXWAWR 8 L L B WA A 3
SEL.
r MICAO DECODE
JNELIEE LOGIC ARRAY MUK A MUX
el et
POS. gl ] [ A
3 & Cinf ciN
iNC PC x X ouT
e o LG::]_- LOG.> OUT (MsP!
INC NC —————— TOMC ALU AND ¥ out
COMP ARATOR :___.-l'—— M
(OADWR —————== TOWR AG ARITH > OUT (MSPI
cout cout
AU — o J FOMICTR, cout
SELECT MEM. CTR 4 EQ EQUAL
— WR TATE ov
DO MUX XA us
SELECT SHIFT MUX 14
— |z
B0 SEL
o
OVER FLOW (M5P)
. 4
45 UL
EXTENDED
XWALFT WORKING WORRING PROGHAM MEMORY
REGISTER ' REGISTER COUNTER COUNTER
xwART =1 =)
DATA OUT ADDRESS OUT
PORT uuPDHY

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265



PRODUCT GUIDE

482

pin assignments

4-BIT-SLICE J. N PACKAGES FH, FN PACKAGES
EXPANDABLE 1 84 [11 A0 1S54 111 A0
CONTROL 2 s3 |12 F3 2. 1837|200k
3 Cout|13 F2 3 Cow| '3 F2
ELEMENTS 4 Cpn |18 F1 4 Cq |14 R
5 51 |15 FO 5 51 |15 FO
SN545482:(J,FH) 6 S2 |16 CLA|| 6 s2 |16 cn
SN745482 (J,N,FN) 7 A3 |17 S8 7 A3 |17 s6
B A2 |18 S5 8 A2 |18 S5
9 A1 |19 ck|[e a1 |19 cx |
10_GND |20 vecl[10 Gno|20 vec|
functional block diagram
CARRY INPUT CLOCK CLEAR
4 =)
CLR
DATA =
i CK
IN A
4.BIT
FULL I 4-BIT E DATA
ADDER REGISTER ' our
4 8; "
3 K____&WORD o
6' PUSH/POP
oL - ]
;U '5- STACK
CARRY =
(o) ST o FILO)
o {
c
Q l
G) S1 S2 S3 54 S5 S6
=
-
o
[4/]
nc — no internal connection.
3-126 Texas
INSTRUMENTS
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PRODUCT GUIDE

484, 485 logic symbol ‘S484A1 pin assignments
BCD-TO-BINARY AND J. N PACKAGES FH, FN PACKAGES
BINARY-TO-BCD CODE ; E ’; :; 3 ; LATENS
D 1 2 12 Y6
CONVERTERS = lus BEO/AIN 3 C 13 v7 3 C 1307
G1 & :
(484 BCD-to-binary) = EN 4 B 14 v8 4 B 14 ¥8
G2 16) ) X
(485 binary-to-BCD) 5 A 15 G1 5 A 15 G1
£ 5 Y1 |16 G2 6, Y |16 G2
typical performance ;—(Ei ek o R L 7_¥2 |47 H
DELAY TIME | TOTAL | LsD a #loa 25w B v1 g va |as 6 |8 va [ie @
TYPE 8 ———{ 4/Ga D v 9 v4 |19 F 9 Y4 |19 F
PER PKG LEVEL | POWER oLtal . AV 5 onp |20 vec|[i0 oNo |20 vee
'S484A 45 ns 525 mW Vi 8V —-9—Y3 OBIT
'5485A a5 ns [ 525 mw S HE TS 163(7-‘-1—“” Y4 ¢ BinaRY
= (1) 20 328V —E—YS
SN545484A (J,FH) o MSD g 18) o 6400’-—-(-{-5-\’6
SN54S485A (J,N,FN) 2 (18) 1284V ———Y7
< G 80 sy
o H an__ 1 256§ Vp—1Y8
SN745484A (J,N,FN)
SN745485A (J,N,EN) logic symbol ‘S485A1
BIN/BCD
gl & o
G248
— >318Va 1+
A_'E’—- 2 (6) Vi
g4 2a ¥V [Ty LSD
{3) dag Y2
c 8 (8]
a.BIT o (2) 16 8ay — Y3 3
BINARY PO . 0a :s:)l Vi
F._L‘.gl_- 64 20aV -[—YE a
g8 1128 400 ——[:2' ve [MSP E [+}]
W dass  goaw HER v z o
1600 T (14) g . ‘3
et
49 n logic symbolt pin assignments g
DUAL DECADE COUNTERS CTRDIV10 i J., N PACKAGES FH., FN PACKAGES -8
typical performance T (2} oo 0 10p 1 121-: 9 20p |1 nc :; ::a i
==—1CT= 15) 2 1CLA |10 20c |2 1CK 0
COUNT TOTAL 1seTatY__ 1 tog 108 3 10a |1 20y |3 1CLR 1320
TYPE CLEAR cl (6) % 1seToliz 2SETOj 4 10a [14 20,
FREQ POWER 1oLkt - e 6 10 20, s:m 5 zssm
1 13 5 1 1
490 | 25 MHz | HIGH | 226 mW | L R et T Y [
‘L5490 | 35 MHz | HIGH 75 mW 7 10p |15 2CLK[[7 10g 17 204
(13) 8 GND 6 Vcc I8 10c 18 2CLA
SN54480 (J,FH) SN74490 (J,N) 2cLp-114 204 s 10p [19 20K
SN54L5490 (J,FH)  SN74LS490 (J,N.FN) 121 LT 0_GND_[20 Vee
2SET9——]
(10)
2oL k-8t 20¢
©_ sap
T Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection,
I TEXAS 3.127
NSTRUMENTS
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PRODUCT GUIDE

518,519,520,
521,622

logic symbol ‘ALS518, '‘ALS5191

pin assignments, ‘ALS518, ‘ALS519

8-BIT IDENTITY i
OMI
P
COMPARATORS P AL PN >3
® Compares two B-bit words PO :: 0
(I S—
INPUT | OUTPUT FUNCTION 161
TYPE | PULL-UP AND co;a“:.:ns Power | P2
RESISTOR CONFIGURATION P3
ALSS1B[ yes |P=Qopencolector | 17.5n3 | BOmW | pgllll | r"
ALS519 no P=Q open-collector 17.5ns |37.6 mW 5 (13)
ALS520|  yes P=0 totem-pole 9ns 50 mW (15)
ALS521 no P=0 totem-pole 9ns |37.6mw | PE———i
ALS522| yes |F=0open-coliector | 15.5ns | Somw | p7-07) prev ) Bl LIPS
SNS4ALSE18(J,FH)  SN74ALS518(N,FN) (oL B
SN54ALSE19 (J,FH) SN74ALS519 (N,FN) 012
SNE4ALS520 (J,FH)  SN74ALS520 (N.FN) oz-0
SNB4ALS521 (J,FH) SN74ALS521 (N,FN) 03'}?‘.‘“— a
SNB4ALS622 (JFH)  SN74ALS522 (N,EN) Tl
25 (161
a7 (18) J

J. N PACKAGES

FH, FN PACKAGES

1 G 11_P4 18 11_Pa
2 P0_ |12 a4 ||z po |12 a4
3 Qo0 13 PS5 3 Qo 13 PS
4 P1 |14 a5 |[4a p1 [14 05
5 M 15 P6 5 a1 15 P§
6 P2 |16 a6 ||6 P2 |16 as
7 a2 |az ey 7 Q2 |17 p7
8 P3 |18 a7 |[8 p3 |18 a7
9 03 |19 p=a][[5 a3 |19 p=-q
10 GND [20 vec [[10 GhD [20 wee

pin assignments, ‘ALS520, ‘ALS521,

logic symbol "ALS520, '‘ALS5211t logic symbol *ALS522 1t 'ALS522
comP . COMP J. N PACKAGES FH, FN PACKAGES
g gy D [FRLLEN P 124 1. 6 11 pa_[[1 & 11 _pa
pot21 o pot2l__Jo 2 p0 [12 a4 |[2 PO [12 as
py 4 pral | 3 Q0 |13 Ps 3 Q0 |13 s
pa L8 patB ] 4 P1_|14 a5 [[& P |14 a5
pa 8 LI — 5 Q1 [15 p6_|[5 a1 |15 pe
pa 10 P pailll__| oP 6 P2 |16 a6 [[6 P2 [16 a8
13 13
= - s 7_02 |17 _P7 7 _02 |17 _p7
— pg L1580 pg L1151 8 P3 |18 a7 8 P3 |18 Q7
(=] PSTLTTI pea 8 [STTETI w00 559 a3 |19 P=G]|s a3 |19 F=g|
o = (3: 10 GND 20 veclfto oND |20 vee |
ao o a0 —— oy
g a1 8 [ o —
g [ 17}
%2 9221
Q3—]
@ BITE a e 121 a
= (14} (14
— ST T
Q. o5 e %5
@ a7 7) AL rJ
TPin numbers shown on logic symbols are for J and N packages only.
ne — no internal connection.
220 INSTIORAENTS
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PRODUCT GUIDE

526

FUSE PROGRAMMABLE 16-BIT IDENTITY
COMPARATOR

® Easy programmability

@ (Can be programmed and verified on most
incoming test equipment

® High-speed address recognition

SN54ALS526 (J) SN74ALS526 (N)

logic diagram (positive logic) t

0 2) m 0, &
- Letrd [
LTI
P N I
PRI N
ps 17l
o (T I
RTINS |
P8 SRV I
pa 120 n1
P10 [RETHNS I
[SPPLLIE N
pr2 8 el
P13 18)
PRPRLLLLI N [
pis 1180 ol

S|

]
- ”'Fﬁ

pin assignments

J,N PACKAGES

1 G 11 P8
2 PO 12 P9
3 Pl 13 P10
4 P2 14 P
5 P3 15 P12
6 P4 16 P13
7 PS5 17 P14
8 P6 18 P15
9 P7 19 P=Q
10 GND| 20 Vee

For chip carrier options and information,

contact the factory.

* These inputs can be programmed to be active high. The asterisk is not @ part of the symbol. For correct symbol for the programmed device,
the polarity symbol [ &= ) at any input whose programming fuse has been blown.

delete

527

logic diagram (positive logic) T

pin assignments

W

J,N PACKAGES
FUSE PROGRAMMABLE 8-BIT IDENTITY po 2l st + =
COMPARATOR AND 4-BIT COMPARATOR N TN 1 LI ®
P Qs
o il T L o
° ?‘,:\ybfz!r,;agr:'ann:n‘e::nd verified on most e = = : £l L =
: : : PRI S 8 4 P2 14 Q9 (&)
incoming test equipment @ 5 3 5 P10
@ High-speed address recegnition ps —E o -
pg oL =g . 6 P4 16 Q10 o
w8l el L 7 P5 | 17 P11 _g
SN54ALS527(J) SN74ALS527(N) 8 P6 18 Qi1 o
— 1 (19] ) P7 =0
& — P———o-Fa 19 -
10 GND | 20 Vg n.
comp
1 For chip carrier options and information,
Pg———8
13 contact the factory.
£, P
P10 —"'—“5,
Al B
PeQ =
as 12) 8
PO L .
aio —---—“‘;'l
(18)
Q1] ——11,
* These inputs can be programmed to be active high. The asterisk is not a part of the symbol. For correct symbol for the programmed device, delete
the polarity symbol (&= ) at any input whose programming fuse has been blown.
tPin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection.
TEXAS 3-129
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PRODUCT GUIDE

528

FUSE PROGRAMMABLE 12-BIT IDENTITY
COMPARATOR

® Easy programmability

® Can be programmed and verified on most
incoming test equipment

® High-speed address recognition

SNB4ALS528(J) SN74ALS528 (N)

* These inputs can be programmed to be active hi;

W

logic diagram (positive logic) T
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gh. The asterisk is not a part of the symbol. For correct symbol for
the polarity symbol (t> ) at any input whose programming fuse has been blown.

pin assignments

J,N PACKAGES

1 G 9 P8

2 PO 10 P7

3 Pl |11 P8

4 P2 [12 pg

5 P3 [13 pi0

6 P4 |14 P11
] 7 P5 |16 P=a

8 GND[16 vge

For chip carrier options and information,

contact the factory.

the programmed device, delete
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TPin numbers shown are for J and N packages.
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533 logic symbolt pin assignments
OCTAL D-TYPE TRANSPARENT oc ey J.NPACKAGES || _FH, FN PACKAGES
(11) 1 T 1 R
LATCHES D——1¢1 2 16 (12 sa || 2 10 |12 58
@ P . i 3 o [13 50 |[3 10 [13 50
® Three-state buffer-type outputs 2 _tipp > Yp——10 % 20 |74 60 |[ ¢ 20 |14 6D
drive bus lines directly op 14 51,5 5 28 |15 o0 || & 20 |15 864
- (7 6 6 aa |16 70 || 6 38 |16 70
@® Inverting outputs kin] — 3§ B0 T SRR o
typical performance ap_18) ] 19 a5 8 4p |18 8D || 8 a0 |18 8D
5p _(13) .12) 55 9 40 |19 80 || 9 4T [19 8T
= 10 GND |20 Vcc |10 GND |20 Vee
type | OYT- | petay | TOTAL 60_1141 | 151 o5
PUTS POWER 17) (16)
ALS533| G | 10ns | 60 mW 70 70
AS633 | Q@ 5ns | 328 mW gp_18) | = 19) o5
SN54ALS533 (J,FH) SN74ALS5E33 (N,FN)
SN54AS5533 (J,FH) SN74AS533 (N,FN)
534 logic symbaolt pin assignments
OCTAL D-TYPE EDGE- ) J, N PACKAGES FH, FN PACKAGES
TRIGGERED FLIP-FLOPS 0C —~EN 1 8 [ cwl1 BC I CiK
(11 2 10 |12 58 || 2 1@ |12 s@
® Three-state buffer-type outputs CLK————> C1 3 1D |13 5D 3 1D |13 5D
drive bus lines directly 4i=20 |4 iep || a0 207 1114 J60
] = 5 20 |15 60 5 20 |15 60
@ Inverting outputs (3) (2= 6 _3a (16 70 6 30 [16 70
10— 10 > vp—11a 7 ap |17 70 || 7 30 |17 7D
(4) 5 L= B 4D |18 8D 8 4D |18 8D
2D 17 F~——-o20 9 40 |19 80 || 8 40 [19 87
30— ::.._(@.'_35 10 GND|20 Ve |10 GNDJ 20 Vec
4D (8) . (9) 4G
13) X
50 ( . (12) 55
14 =
6D (14) b (15) ea
0 (17) . (16) G
(18) 1 -
80— :&.30
typical performance
PWR
TYPE E-MAX ! DATA TIMES
F/F SET-UP | HOLD
‘ALS534 50 MHz 10.4 mW 10nst Onst
'AS534 165 MHz 51 mW 3nst Inst
SN54ALS534 (J,FH) SN74ALS534 (N,FN)
SN54AS534 (J,FH) SN74AS5534 (N,FN)
1Pin numbers shown on logic symbols are for J and N packages only
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538 logic symbolt pin assignments
3- TO 8-LINE DECODERS/ XIY [N eackaces
DEMULTIPLEXERS AL-12 g = ; :f :; ::
&
== i 3 Yo [13 &
* Three-state outputs 9t ) ARDE 1|14 T2
: TE2 8N 5 OF2 |15 Ga
* QOutput polarity control 6 16 G4
* Multiple enables for expansion b 0,08 g3 Y0 7 8B 17 ¢
B——”’} 2 1,087 :2: Y1 . :g e
17 1 Y6 ¥3
typical performance c 4 ;”’ﬂgmr:z 10 GND [ 20 Vee
,a, — Y3
Type | SELECT | ENABLE [ TOTAL i3 & 4,037 |418) vy FH. FN PACKAGES
TME | TIME | Powen &1 5,04 V[ vs e
‘ALSE38 G2 Ga 60572 vg 2050013 | 12 0AL
535 » G 11 3 vo [13 @&
SNS4ALS538 (JFH)  SN74ALSS3B (N, FN) g0 145% 2 ATROE (0] v,
5 OE2|16 &3
8 A |16 G4
OR 7 B 125
8 Y5 18 Y4
DMUX 8 Y8 |18 Y3
It (12) N10 >3 10 GND| 20 Vee
&
oE1 4] EN
Oz 8]
at8l_{g 5 0,10 7 2 vo
B——Im Gz 1,10 7 2 vq
c 1015 210 v 2 va
= 3,107 L::-’— Y3
13) 410 v - va
G1 (8)
Gzl N T
= I~ 6,10 ¥ Y6
g3 = 710V (kh}] Y7
Ga (16] ‘ o
T Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection.
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539

logic symbols!®

pin assignments

2- TO 4-LINE DECODERS/
XY J. N PACKAGES
DEMULTIPLEXERS SATAldE] & T
» Three-state outputs 10E B N e 0,2V [——1Y0 2 y1[12 2vo
(17 1,087 2 1v1 3 1Y0 |13 2AL
= Output polarity control chsJ-_‘ 2087 - 1v2 + 1AL | 14 20¢
eV —
1B—2 * 5 10E |15 26
typical performance TE“G,D Ga s,a,svﬁwa ® 2A |16 16
7 28 |17 1A
SELECT | ENABLE | TOTAL e
TYPE (13)
TIME TIME POWER {12) 9 2Y2 [19 1¥3
‘ALS539 20 4] T 2Y0 10 GND |20 Vee
] (6) —— 2Y1
SN54ALS539 (J,FH)  SN74ALS539 (N, FN)  2A <o 19 oyvs FH. N PACKAGES
8 | T s vz 2
T | 2 1v1| 12 2v0
3 1Y0 | 13 2AL
4 1AL |14 20E
OR 5 10E |15 26
DMUX 6 2A |16 16
1ALty (3) 7 28 |17 1A
10E 18 ~Jen 0,10V(—1VU 8 2Y3[18 18
w | 1.10 72 1v1 9 2v2[18_iva
15 20 l}c-g— 2,10 7 vz 10 _GND[ 20 Vce
YT 3,10 w22l 1va
pas |
20E-4 L 12 oy
28181 111 5y
28 (7) L 18) 2vp 3
LTS L {8 5v3
[+}]
1o
=
ra]
(&)
=
©
o
=
o
t Pin numbers shown on logic symbals are for J and N packages only.
nc — no internal connection,
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540' 541 logic symbol, ‘LS540, ‘ALS5401 pin assignments
OCTAL BUFFERS AND & J, N PACKAGES FH, FN PACKAGES
LINE DRIVERS ey ILLLI N | N 1. 61 11 ve TE < i T] [F 7)
— (19) 2 A1 12 v7 [ 2 a1 |12 v7
® Three-state output drives bus lines G2 3 A2 13 Y6 3 A2 13 Y6 |
or buffer memory address registers 4 A3 |14 ¥5 4 A3 114 ¥5
: L 5 A4 |15 v4 || 5 A4 |15 va
® ‘LS540 for inverted data output M (2 S = (18) o~ & A5 |18 Y3 SLiASUI i8NS
e ‘LS541 for true data output 3) (17) 7 A6 |17 vy2 7 A6 |17 Y2
- A2 Y2 Bar e vi |l e A7 |ae w1
typical performance Azl 16) v3 [0 A8 |18 B2 [ 9 A8 |19 G2 ]
MAX MAX Aat5) sl ,, [© 6No[20 vecl[To owp[20 vee
TYPE DELAY | SOURCE | SINK (6} 18
CURRENT | CURRENT | A%" i
SN54ALS540| 6ns | —12mA| 12mA | A6 113)_vg
SN74ALSEA0[ 6ns | —15mA | 24mA | ,, (8 12) y;
SN54ALSE41| 6ns | —12mA | 12mA ) an
SN74ALSE41| 6ns | —165mA | 2amA | A8 Y8
SN54L5540 9 ns -12mA| 12 mA I - o
SN74LS540 [9.5ns | —15mA | 24 mA | '°gic symbol, 'LS541, ‘ALS5411
SN54LS541 9 ns -12mA| 12 mA B
SN74LS541 9.5 ns -15mA | 24 mA ] LA N N
SNS4ALS540 (J,FH) SN74ALS540 (NFN)  G2-18L I
SNG4ALS541 (J,FH) SN74ALS541 (N,FN)
SN54LS540 (J,FH) SN74LS540 (JN,FN) m |
SN54LS541 ((J,FH)  SN74LS541 UN,FN) 20 | > o8 .,
A2 an .
A3 a) (16) va
Ad (5) (15) Y4
A5 (6] (14) ¥s
ag (13) Y6
Azi8) n2)_y,
A8 9) (11) v8
T Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection.
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560

SYNCHRONOUS 4-BIT

logic symbolt

pin assignments

W

Product Guide

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75285

CTRDIV10 | J. N PACKAGES
COUNTERS ' T RO T
= (17)
(decade, synchronous and g L entw0 2 CLK |12 ENT
asynchronous clear) ent 12 G1 3 A 3 Eu
R (‘]) G 4 B 14 Ic
typical performance | ey [A 5 C 16 Og
oA 2 6CT=0 [SYNC CLR] T LT
COUNT TOTAL 7 ENP 17
b FREQ SLEAR, POWER 11) M3 [COUNT] 8 ACIR |18 cco
"ALSS60A | 30 MHz Low 100 mW SLOAD —ﬁ M4 [SYNC LOADI s SR |18 RCO
i MS [COUNT] 10 GND |20 Vcc
SN54ALSS60A (J,FH) SN74ALSE60A (N,FN) CLK (2) — C6/1,2,3,5+
= (8} - FH, FN P.T:luues
ACLR 7.1,2 9} ————CcO ALOAD
Ach 8L eTe0 Il 19) oo [Z X _[1Z B
ALOAD ng : : :: gg
(3) (16) T C 5 Gs
A 4,6D/8D WV——— QA
(15) 6 D 16 Qp
B 2L — ) ag T
c 15) L AhEL Qg 8 ACLA 18 CCO
o (6) [ (13) ap 9 SCLA |19 RCO
10 GND |20 Vcc
561 logic symbolt pin assignments
——nrRcRGEE ]
SYNCHRONOUS 4-BIT CTRDIVi6 - J. N u%
COUNTERS 5170l ento 2 CLK |12 ENT
(binary, synchronous and ENT (12) 61 3 A 13 Qp
asynchronous clear) 7) 4 B 14 Qg
icalmart ENP ——— G2 6 C 15 Op
0 [N
SR SCIR ﬂﬁ 6CT=0 [SYNC CLR] a=basm|iAm
TYPE C:’::; CLEAR :c?;:; ( M3 [COUNT] 5 XCTN [ cco
. 5T0AD LU M4 (sYNC LOADI s SR [1s_Aco
ALS561A | 40 MHz Low 100 mW ot TR
M5 [COUNT
A 1A (N,F
SN54ALS561A (J,FH) AN74ALS561A (N,FN) CLK (2) ~ C6/1,2.3,5+ RS
E 27 {18) 1 ALOAD |11 STOAD
acin 18_DNlet-o 7.1,2,9 (19) CCO I3 Tix 1z Ent
—_— (1) 1(CT=15)G9 ————RCO [3 A 13 0p
ALOAD _ l_cl:a — e
(3) L (16) 8 C 15 Op
A 4, 6D/8D W% &5 6 Oa
AGTE e | (15) o L
c A8 (14) g¢ 8 ACLM |18 ccO
D (6) (13) ap 9 SCLA |19 RCO
=S 10 GND 20 Vee
TPin numbers shown on logic symbals are for J and N packages only.
nc — no internal connection.
TEXAS 3-135
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563 logic symholt pin assignments
OCTAL D-TYPE TRANSPARENT L diE 46; PACKAGES PHEENPACKAGES,
OC———=DEN 1 11 C 1 11 _C
LATCHES WITH INVERTED : 11 o 2 0 |1z 88 2 0 |1z 88
OUTPUTS 3 20 13 78 3 20 [13 78
: 4 30 [14 88 [ 4« 30 [14a sd
. B-uﬂer-t.yue outputs drive bus 112 ;1 [V- (19) : & 40 |15 o 540 |15 5
2 r'"‘“ diractly 20 L ue) & 50 |16 48 || 8 &0 |16 48
nverted outputs @) (17) 7 60 (17 38 || 7 60 [17 34
30 T 8 70 |18 28 [ 8 70 |8 3@
typical performance 407 ie ] ns) 12 9 80 |19 18 || s eo |18 18
= SDT ) EEI 10 GND [20 vecl[10 GND [20 vee
TYPE | DELAY | TOTAL | it
POWER 70. ~—— 70
"ALS563 | 11ns | 67.56 mW 8p—2L 2 o5
SN54ALS563 (J,FH) SN74ALS563 (N,FN)
564 logic symbolt pin assignment
J.N PACKAGES FH. FN PACKAGES
OCTAL D-TYPE EDGE- L T8 T e[ B T ox
TRIGGERED FLIP-FLOPS o) 2 10 |12 8d 2 1D [12 B
* Buffer-type outputs drive bus o L 3 200its 7l ST FET
et dirscity 4 30 |14 60 [[ 4 30 [1a ed
* Inverted outputs (2 T 19! E DT 2 O e Tl T
10T1D el 18 6 50 |16 4G [[ 6 50 |16 4
typical performance 20— o} 7 60 [17 38 | 7 e0 [17 Els
a0 (4) L (17) e 8 70 |18 28 8 70 [18 20
TYPE | frmax | PR/ o5 6 o [ 80 |79 @[5 @b [1s
F-F (6] {15) _ [10 cNo[20 wveel[[1o GND[20 wee
'ALS564 50 MHz[8.4 mW 50 50
60 7) (14) 64
SNE54ALS564 (J,FH) SN74ALS564 (N,FN) 70 (8) (13) 70
o (9) (12) 85
1Pin numbers shown on logic symbols are for J and N packages only.
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568

logic symbolt

pin assignment

CTRDIVIO J. N PACKAGES FH, FN PACKAGES
SYNCHRONOUS 4-BIT LT Y S [ 7 U |11 LOAD|| 1 _ud [11_LOAD
UP/DOWN COUNTERS = 1) i“ 1Pl 2 Gk |12 EAT || 2 Clx |12 EANT

u/o
(decade, synchronous and = M2 [DOWNI : : 3 gb i ; :: E:
4
asynchronous clear) CLK WJT b cs/1,4.7.80124.7.8 - T T u: e e
typical performance 2l z8 l tw-_ [ 0 16 aa |[6 D [16 0Ga
2 [vd} 5 8782 7_ERF |17 G 7 _ENP [17_G
COUNT TOTAL ENP?B 68 hor 8 ACLA|18 CCO || 8 ACLA[18 TCO
TYPE FREQ CLEAR POWER SCLRWB 5CT=0 1,7(CT=9) GO AT [ EetAl19 Tco || o SCIR |19 RCO
T=0!
"ALS568A | 30 MHz Low 93 mW L"“"—ﬁ ::I[;g::l” 2.7 [cT=01 69 10 GND |20 Vee |0 GND [20 Vee
AetR 2 cT-0
SNS4ALS568A (JFH)  SN74ALSS68A (N,FN) ol =] - C Gel
A 350 w}l——o
NI 1151 0“
¢ 5) (14) UB
T e
518 [EETS
569 logic symbolt pin assignment 3
CTRDIVIG J, N PACKAGES FH, FN PACKAGES
SYNCHRONDUS 3.3l = ibbir= frowet 1 ub |11 LOAD|| 1 ub |11 _LOAD
UP/DOWN COUNTERS L”g i T 7 CiK |12 2 Cix |12 ENT_| (i)
(binary, synchronous and | E R 3 A [13 op [[3 A 13 0p E
asynchronous clear) 2 a2 B 14 oc |4 B 14_Oc 3
Y CcLK —E,) €5/1,47,8+/24.7.8 - = 35 G |[5 ¢ [i5 0s
typical performance 26 5 D 6 Q 5 D 16 0 (D
— 2 | 6780 e 18 = A A
ENT e L 7,889 O [T ERF 17§ 7 IR (17 G -
e |eounT e e N | ETOTAL B| - ER o o8 e | B_ACLA|18 EC0 || 8 ACLA[18 €CO [T
FREQ POWER SELN‘—“T—E- SCT=0 1.7 [CT=15) GB RCO [ BER|19 RGO | o SciR 19 RCO | iy
‘ ‘ALS569A l 40 MHz Low 93 mwW LOAU—ﬁ M3 [LOAD] 2,7 (CT=0) GO 1o GND |20 vcc |0 GND |20 Vee o]
M4 [COUNT] o
ACLR L] CT=0 T
SNE4ALSS69A (J,FH)  SNT4ALS569A (NFN) L a
PRl D T BN
- ::i (s) o
o T %
Dic 0p
tPin numbers shown on logic symbols are for J and N packages only
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573 logic symbolt pin assignments
L D-TYP 5
ﬁ:I:HESTY ETRANSEARENT, It | J. N PACKAGES FH, FN PACKAGES
oc EN 1ot |mte L0CH|i e
® Functionally equivalent to ¢ (11) : 2 1D |12 8a 2 10 |12 8a
'LS373 and 'S373 = 3 20 |13 70 || 3 20 [13 70
® Three-state buffer-type outputs r' 4 30 |14 60 4 30 [14 80
drive bus lines directly 2) oS 5 (19) 5 4D |15 50 5 4D [15 sa
i th Ll 1a 6 50 |16 40 |6 50 |16 aa
® Approximately half the power (3) (18)
. 20 20 7 60 |17 3a |[[ 7 eo [17 3a
of ‘LS373 (4) (17)
3D 3a 8 70 |18 20 |[[8 70 |18 20
typical performance 48 (16) o s 80 |18 10 s 80 |18 10
(6] (15) 10 GND[20 vec|[1o GND |20 vee
P OUTR e TOTAL SDT o 50
PUTS POWER 6D —————] 6Q
‘ALS573 a 11 ns 67.5 mW 7 (8) (13) o
'AS573 2] 45 w
ns 290 m! 8D (9) (12) 8
SN54ALS573 (J,FH) SN74ALS573 (N,FN)
SN54AS573 (J,FH) SN74AS8573 (N,FN)
574 pin assignments
logic symbolt
OCTAL D-TYPE EDGE- J. N PACKAGES FH. FN PACKAGES
TRIGGERED FLIP-FLOPS o 1 O T ol v o€ [ e
— 2 0 |12 8a 2 10 |12 8a
e Functionally equivalent to UC—"—':"“” |EN 3 20 |haiaai |3 20 |ha 75
‘LS374 and 'S374 CLK >C1 4 3o [14 60 4 30 [14 60
® Three-state buffer-type outputs STEADT 61 SEEEQ SIEADT5mea
: i i 6 50 [16 40 [[ 6 5o |16 a0
drive bus lines directly IDLID > vﬂ!_m 7 8 |17 30 T T
® Approximately half the power of 2pt3) e . 8 70 [18 20 [[8 70 |18 2a
‘LS374 3p—4 17 30 9 80 [19 10 |[[9 80 |13 10
i T e il (e flo GNo[20 vecio Gno |20 vee |
DATA TIMES sp—8 {151 sQ
TYPE T PWR/ SET- o7l (LC) RPN
HOLD
FF wP 7018 (13) -
'ALS574 50 MHz | 8.44 mW 10nst | 4nst 8D (9) (12) =
"AS574_ | 160MHz | S1mW | 3nst| 3mt G
t Rising edge of clock pulse
SNG4ALS574 (J,FH) SN74ALS574 (N,FN)
SN54AS574 (J,FH) SN74AS574 (N,FN)
575 logic symbol, 'ALS575, 'AS575 pin assignment
OCTAL D-TYPE EDGE- 5c (2) p o J, N PACKAGES FH, FN PACKAGES |
TRIGGERED FLIP-FLOPS (14) 1 B3 e [I7 ne 15 e )
CLK =———> C1 2 O0C |14 cxk |2 CIR[16 nc
® 3-state buffer-type outputs — (1) 3 10 |15 80 |[3 BC |17 cCix
drive bus-lines directly CLR —I={1R 4 20 |16 70 [[& 1D |18 8a
® Noni < | s 30 [17 60 ||5 20 |18 70
oninverting outputs 10 13) 10 D (22) 1a 540 TR % 3D 30 60
typical performance 20 (a) (21) 2q | 780 [19 a0 7 aD |21 S50
(5) (20) 8 6D |20 30 || 8 nc |22 nc
DATA TIMES 39? o) 32 [g 70 [21 20 ||° 50 |23 20
TYPE fmax PWR/ SET- | owp | 4D——— 40 1o 80 [22 10 (|10 6D |24 3a
F-F up sp—) {18) - [{7_nc _[23 nc Jj1n_30 |25 34
"ALS575 50 MHz | B.4 mW 10 nst 4 nst 6D (8) (17) 6Q 12 GND |24 vee |12 8D |26 10
‘AS575 | 160 MHz | 47 mW 3Inst | 3nst 19) (16 13 _nc_ |27 nc
70— — 70 14 GND |28 vee
1 Rising edge of clock pulse 80 (10) (15) ga
SNS4ALS575 (J,FH) SN74ALS575 (N,FN)
SN54AS575 (J,FH) SN74AS575 (N,FN)
T Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection,
3-138 Texas
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516

logic symbolt

pin assignments

OCTAL D-TYPE EDGE- J. N PACKAGES FH, FN PACKAGES
TRIGGERED FLIP-FLOPS — (1) 1 0C |11 ok [[7 BC [ CK
O0C——S~EN 2 10 |12 88 |[2 1D |12 80
11
e Buffer-type outputs drive bus CLK—‘—.L—;)(N :: ;g :: ;g i ;‘; :: ;g
lines directly =] 5 4D |15 50 || 5 ao |15 50
e Inverted outputs (2) (19) 6 50 |16 40 6 5D |16 40
;g (3) L e l18]1§ 7 60 |17 3T 7 60 |17 3d
: 2 8 7D |18 20 |[8 70 |18 20
fypicslperformance 3D :;: '—‘-%35 9 8p |18 16 || 9 80 |19 _ia
PWR/ 4D 40 [0 GND [20 vec[[io Gno |20 vec
TYPE | fmax o o t:t asl
"ALS576 | 50MHz | B.4 mW e0—1) 18) o5
"AS576 [160MHz =81 13 5
(9) (12) 2%
SN54ALS576 (J,FH) SN74ALS576 (NFN) 89— | 8a
SNG54AS576 (J.FH) SN74AS576 (N,FN)
511 logic symbol, "ALS577, 'AS677 pin assignment
OCTAL D-TYPE EDGE- 5 2 = J. N PACKAGES FH, FN PACKAGES
TRIGGERED FLIP-FLOPS (14) % T | I BT
cLKk —> C1 2 Ot |14 Ck|| 2 TR [16 nc 3
® Buffer-type outputs Eﬁ.ﬂb 1R : ;g :: 32 i ?E :; :g
drive bus lines directly - g s 5 30 [17 68 5 20 |19 78
Inverted outputs 1DT1D > V"L‘:?iqﬁ © 4D |18 50 || & 3D |20 80 @
I~ 7 sD [19 40 7 40 |21 50
® Synchronous clear 20 5) 120) 29 o B zoatil [EE re | 2o =]
30— 3@ (5 70 [21 20 || 8 50 |23 4O =]
(6) (19) -
4D 40 [fo ep |22 16 [[10 6D [24 3G (&)
e i) . {18l = 7 ne |23 n [[11_70 [25 20
5Q -
6D (8) (17) eg [z _6Nof24 Vec 12 80 |26 10 o
13 nc |27 nc
019 (16) 3
—] F— 70 14 GND |28 Vco -
- (10) (15) a
80— 8 (=]
D
o.
typical performance
DATA TIMES
TYPE fmax |POWER/ | SET- [ 4o1p
F-F uP
‘ALS577 | 50 MHz [8.4 mW |10 nst | 4 nst
‘AS577 |160 MHz
1Rising edge of clock pulse
SN54ALS577 (J,FH) SN74ALS577(N,FN)
SN54AS577 (J.FH) SN74AS577(N,FN)
1Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection,
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580 logic symbolt pin assignments
OCTAL D-TYPE TRANSPARENT [T : ‘52 "‘f‘:“’z’ "‘“AF" "':'i"‘“;“
LATCHES WITH INVERTED A EATEIEEE 1] [T T
QUTPUTS 3 20 [13 78 || 3 20 |13 78
. . = | r 4 30 [14 68 |[ 4 30 |14 68
e Thr.eestate.buﬁel?tvpeouxputs = (2) = = = (19) i +—40 758 = Ts %
drive bus lines directly (3) (18) B 5D |16 44 € 50 |16 a8
2D P20
. (a) N 7 60 |17 3G [[ 7 60 [17 38
typical performance o a 8 70 |18 28 [| 8 70 |18 28
= 4D e 116) 5[5 80 (18 18 [ 9 80 |18
TYPE | DELAY | Ut 50 ::: :::: 5G - [10_GND |20 Vec|[10 GND |20 Veo |
'ALS580 | 11ns | 67.5 mW | T
'ASE80 | 55ns 330 mwW 7DT a2l 74
0———| 8
SN54ALS580 (J,FH) SN74ALS580 IN,FN)
SN54AS580 (J,FH) SN74AS580 (N,FN)
59“ 59‘ logic symbol, ‘LS590" pin assignments
r
8-BIT BINARY COUNTERS g 14) EN3 J. N PACKAGES
(13) 1 Qg 9 RCO
WITH OUTPUT REGISTERS rek~2L_H oo R S Y
@ 'LS590 has three-state register 3 0Qp 11 CCK
CTRE mﬁ
outputs mﬁb a1 : gg :; HCK‘\
L
e ‘L5591 has open-collector cekl_bB1v  cr-asnzad a2 o e T |
register outputs CCLR% CT=0 7 Oy 15 Qp
e Counter has direct clear r B GND [ 16 Vce
(15) a
20 [ 3V ‘TOA FH. FN PACKAGES
L B 1 nc 11_nc
typical performance :';’: ac TR T
MAX Tl Qp 3 o¢ 13 CCLR
TYPE |COUNT PARALLEL CLEAR TOTAL Qe T op R
LOAD POWER ) qp 5 G | 15 CoREm
FREQ (6) ag & nc 16 nc
‘LS590 |20 MHz SYNC SYNC-L [166.5 mW ¥4} oH 7 Qf 17 RCK
‘Ls591 [20MHz | sYnNC  |syncL| 185 mw z e G
H 19 0p
SN54LS590 (J,FH) SN74LS590 (J,N,FN) 10 GNDR|F20RNCe
SN54LSE91 (J,FH) SN74LS591 (JN,FN)
logic symbol, 'LS5911
o anfon
RCK > C2
(12 CTR8
CCKEN“—I'B 61
CCKo—P 1t (cTezms) 281 >l g
CCLR CT=0
r r
20 30— 2las
TS
IZJ'QC
@ o
4) Qs
(5) o
(6) ag
{7) ay
T Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection,
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PRODUCT GUIDE

539 logic symbol pin assignments
. — 110 SRGE J. N PACKAGES, FH, FN PACKAGES
8-BIT SHIFT REGISTERS o Sy en = 2 o - 5 e
WITH INPUT LATCHES sack D1 oo T o TT — T
® 3-Step Outputs SALOAD (13) c2 3 D 11 SACK SEEC 13, OC
° : 4 _E 12 RCK 4 D 14 SACK
Has parallel storage register iE = s | Tl
inputs ACk >c1 8 G 14 SER 5 _NC 16__NC
® Shift register has direct S = C r 7 H 15 A VB E 17 SALOAD|
over-riding load ser 4 __Gp 8 GND | 16 Vce : S :: :en
® Guaranteed shift frequency a2 _{ip 2D 0 GND |20 Vec
... dc to 20 MHz g
c 2)
typical performance 13)
p =]
SERIAL bl
TOTAL el
TYPE | DATA | (il
INPUT &=
‘1s583] D [130 mw el I v MR
SN54LS589 (J,FH) SN74LS588 (J,N,FN)
61 B logic symbol pin assignments
T (1) [ J. N PACKAGES FH. FN PACKAGES
SCHMITT-TRIGGER @l & T B v || B L B
POSITIVE-NAND S ey 8 .y 2 18 12_Nc | [2__18 12_NC
T 3 NC Va20, SRENG TSR0
GATES WITH TOTEM- 151 T 14 2D 4 1C 14 20
POLE OUTPUTS e 5 10|15 _av |[5 0 [15 av
2A 6 1Y 16 3A 6 1Y 16 3A
18) P
typical performances 28 _t131 L. (1) o ; zn :; 32 ; ;; :; 22 3
2C
5 NC 19 3D 9 NC 19 30
| Tvpe | HysTERESIS | DELAY a5 041 | P T e
‘15618 0.7V 25 ns 418
(V)
3p L1 . (15) =)
118) 3y —
3c———] 35
Er) (19) 0
positive logic: Y = ABCD el
Q
SN54LS618 (J,FH) SN74LS618 (J,N,FN) ,g
(=]
a
61 9 logic symbol pin assignments
1a 1 o b (2 Ly J. N PACKAGES FH. FN PACKAGES
SCHMITT-TRIGGER Sl 15,y 1 1A 11 BY 1 1A 11 sY
IVERTERS Wi “o ] T e e
3A — 3y
TOTEM-POLE 4A (8) 91 ay 4 2A 14 BY 4 24 14 6Y
OUTPUTS (12 1 5 2Y 15 BA B2y 15 BA
== P——— &Y 5 9A 6 v | [6 3A 16 7Y
typical performance Fruanalite . 114 7 av 17 7A 7 av 17 7A
L] AL 8 4A 18 BY 8 4A 18 8Y
TYPE | HYSTERESIS | DELAY (19) (18) 9 4y 19 8A 9 4y 19 BA
LS619 07V 16 ns BA S~ gy 10 GND 20 Vee 10 GND 20 Vee
positive logic: ¥ = A
SN54LS619 (J,FH) SN74LS619 (J,N,FN)
TPin numbers shown on lagic symbols are for J and N packages only.
NC — No internal connection.
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PRODUCT GUIDE

592 logic symbol® pin assignments
8-BIT BINARY COUNTERS G CTR8 - ; N ”“';““;%_J
WITH INPUT REGISTERS CCLR —I=J cT=0
ﬂl‘:- 2 C 10 CCLR
® Has parallel register inputs CCREN e G3 @) 3 D 11_ceK
% e CCK ——> 3+ CT =255 """ FED 4 E 12 CCKEN
e Col has direct o
unter has direct overriding EIOAB (1a) o e T
load and clear 5 G T4 TIOA
e Guaranteed counter frequency (13) 7 H 15 A
RCK —
...dcto 20 MHz 1>C1 | B8 GND | 16 Veo
typical performance A (15) ET) = = FH, FN PACKAGES
() 1ol 1188 oo
MAX | b ARALLEL TOTAL 2 2 — =
COUNT CLEAR C @ SRCIRE o
LOAD POWER D 4 D 14 CCK
FREQ £ @ 5 € 15 CCKEN
20 MHz SYNC SYNC-L | 130 mW (5) 6 nc 16 nc
L 7 F 17 RCK
SN54LS592 (J,FH) G o B G 18 CLOAD
SN74LS592 (J,N,FN) H 8 19 A
[0 GND | 20 vge
593 logic symbolt pin assignments
8-BIT BINARY COUNTERS g 19| & Stad l N;'A” TRERAE
(18)
WITH INPUT REGISTERS 8§ —I ENG 2 B/ 12 CCLR
3 c/Oc | 13 CcCK
© Has parallel three-state 1/O: = 12) e CIT 7
register inputs/counter 5 EQp 15 CCKEN
outputs ccxsu-‘-‘i— =1 g gtgp :? ACK
1l
3 e Counter has direct overriding ‘m&b G4 B ng 18 &
load and clear 11 — 9 CLOAD| 18 G
- [ e v
o * Guaranteed counter frequency cCK .(i.;?’_:b 4+ CTi= 255 RCO o ono 20 Veo
- ... dcto 20 MHz CLOAD —>{c3 FH, FN PACKAGES
o typical performance 1 AiQp 11 RCO
= FeREN L2l 6 2 BiOg | 12 CCLA
= MAX | bARALLEL TOTAL ek L8~ qc2 3 _cioc |13 cek
(2] COUNT Loap | CLEAR | Lowe 4 DiGp | 14 CCKEN
(s FREQ OWER Aoa "Iw I 5 L 5 B0 | 15 CCKEN
E) 20MHz| SYNC__|SYNCL[177mW A 7 25 T R
(2) N
a SN54LS593 (J,FH) B/0n ] SIS AT
cioe Pep—] 9 CLOAD| 19 G
(4] SN74LS593 (J,N,FN) 1a) 10 GND 20 Vg
DIOD‘—“—E’
E/Qp I—Elf-b—
FID,:'E""—
G.'ucmqp—
H/Qy —P—
T Pin numbers shown on logic symbols are for J and N packages only,
nc — no internal connection,
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PRODUCT GUIDE

5 94 . 1 pin assignments
fouic symbol J.N PACKAGES
8-BIT SHIFT REGISTERS (13) 1 Q 9 Qy
ACLR R3 g —
WITH OUTPUT LATCHES (12) 2 ac | 10 SACA
RCK ————> C2 3 Op | 1 SACK
SRG8 4 Qg 12 RCK
« Serial-in, parallel-out shift registers SACLR Mot n 5 Qf 13
with storage srok Lk vy 8 Qg | 14 SER
q
* Buffered outputs m | C 7 0y 15 Qp
o e ser 1445 e I—2k s 8 _GND | 16 Vee
uaranteed shift frequency (1) Qs FH. FN PACKAGES
...dcto 20 MHz (2 a T nc 11 nc
c
t (3) 2 0g |12 QW
ypical performance - ap e e
SERIAL Qg & o 14 SRCK
ASYNC | TOTAL 6 L
TYPE DATA & F E
CLEAR | POWER LA o 6 nc 6 nc
INPUT (7) 7 Of 17 RCLA
‘LS594 D Low | 180mW R el § Gg |18 SR
> an’ 9 Oy 19 Qp
SN541L.5594 (J,FH) SN74L5594 (J,N,FN) 10 GND | 20 Vgc
595 596 logic symbal, Ls5951 pin assignments
I
= (13) . N PA
8-BIT SHIFT REGISTERS e [ e e
WITH OUTPUT LATCHES RCK ———p €2 7 oc |10
SRGB T oc T e |
e Serial-in, parallel-out shift SRCLA 0| R 4 QED l; EEE:
registers with storage SRCK .& C1/-+ & QF |13 G
' L 6 Q 14 SER
e ‘LS595 has three-state parallel 18 3
L SER&\D 20> 3V} (“: aa 7 70n |15 0A
outputs ——— ap 8 GNO |16 Vcc
e ‘LS596 has open-collector (2) Ba
parallel outputs (3) ap FH, FN PACKAGES 3
: (4) 1 nc 11 nc
e Guaranteed shift frequency = Qg 2 Qg |12 Oy
... dcto 20 MHz :S: Qaf 3 Qg | 13 SCLA
typical performance ) Qg 48100 :: :E: [}
20> 3V}—— On LT AL o
SERIAL ASYNC | TOTAL (9) e 6 nc 18 nc '5
TYPE | DATA £ T O (76
CLEAR |POWER & ag | 18 _SEA (&)
INPUT 3 On |19 Oa 5
‘15595 | D LOW [167 mW logic symbol, ‘LS5967 6 GND| 20 Vec 1)
! D LOW |160 mW =
LS596 m S [(-:;)] T %
SN54LS595 (J,FH) SN74LS595 (J,N,FN) RCK P C2 o
SN54LS596 (J,FH) SN74LS596 (J,N,FN) (101 SRGS D‘:
SACLA — R
SRCK ——» C1/+ e
(15)
ser 28L_Mp 20 >3& Ty 0A
| Q
(2) o"
@ - C
Qp
(4) Qg
(5) a
©
o 96
20D>3Q Q
o
——— ay
t Pin numbers shown on logic symbols are for J and N packages only.
ne¢ — no internal connection.
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PRODUCT GUIDE

5 97 logic symbolt pin assignmaents
8-BIT SHIFT REGISTERS ol SRGE J. N PACKAGES FH. FN PACKAGES
8 .
WITH INPUT LATCHES 5“5“—“‘:‘[1“ R N e L
BRCX o= 3D T B 13 o
e Has parallel storage register mtﬁ) SRCLA
S LOAD—Ewjc2 T E 12 RCK || 4 D 14 SACK
s rek2! c1 5 F 13 SRLOAD|[ 5 E 16 ACK
e Shift register has direct over- ﬁ 6 G 14 SER 6 nc 16 nc
riding load and clear (14) rC 7 H 15 A ZRE 17__SALOAD
e T SER=———13 8 GND | 16 Voo B G 18 SER
uaranteed shift frequency PRLLI N oy 20 5 H 19_A
...dc to 20 MHz AN 10 GND| 20 Vcc
typical performance c L
SERIAL D'-E]'-—
ASYNC | TOTAL (4)
TYPE | DATA |y
CLEAR |POWER £5 |
INPUT ®l
G.—
'LS597 D LOW [130 mW
n=Z L O) o,
SN54LS597 (J,FH) SN74LS597 (J.N,FN)
59 8 logic symbolt pin assignments
8-BIT SHIFT REGISTERS e SRGB J. N PACKAGES FH. FN PACKAGES
WITH INPUT LATCHES G ey 14 1 _AQa 1O 1 _AQa 11 O
ey SLLCL S 2 B0 | 12 SRCLR || 2 BiOg | 12 SACLA
e Has parallel threestate 1/0 sorREn-4 G4 3 cac |13 sAck 3 cac |13 SACK
storage register inputs, shift 13 4 DOp |14 SACKEN|| & D/Op | 14 SCKEN
Lot b ] SRCK =0y P acs/s — 5 60 |15 ACK 5 E0 | 15 ACK
register outputs m-ﬁTh-ca 8 FOg |16 G 8 FIOF |16 G
o Shift register has direct over- RCK =——e——>C2 7 GiGg 17 SERT 7 GiOg 17 SER1
riding load and clear Ds—ll-g-’—m 4 8 HOn |18 SERO 8 HOy |18 SEAO
L C 9 SRLOAD| 19 OS 9 SRLOAD| 19 DS
o Guaranteed shift frequency sero_U18! 750 S 70 GND | 20 Vo 10 GND |20 Vcco
... dcto 20 MHz SEH‘I-Ldsn
typical performance NQA.lL,t 2D E2h o
3D
SERIAL | svnc | ToTaL 2 U
TYPE | DATA B/0s 0 =
CLEAR |POWER 7 7,14 z74
INPUT croc Bl o, -
LS598 D LOW [177 mW D/op ::)
SNS4LS598 (JFH)  SNT4LSEI8 (JN,FN) E/0E—g-b—
FfOpﬂ-..-.—
G/0g s
on-Jt )
wiase |0 ERY g,
T Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection.
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599

logic symbolt

pin assignments

8-BIT SHIFT REGISTERS fAcLR ‘(‘1—2’)& R3 : ;'"" “°‘;‘°Eus
H'
WITH OUTPUT LATCHES RCK ———pC2 2 Q¢ 10 SRCLR
Tl SRG8 3 0p |11 SACK
* Serial-in, parallel-out shift registers SRCLR ‘_E"' R 470g 1248 RCK
SRCK ———> C1/+ 5 Of 13 RCLN
* Open-collector outputs r 5 ag & s
* Guaranteed shift frequency P QLA pros 20 >3 O {15) aa 7 QGu | 5 Oa
... dc to 20 MHz :;1) o 8 GND | 16 Vce
Q
typical performance (3) Qg : FH; F"PA“?‘“GES
nc ne
(4)
SERIAL Qg 2 Qg 12 Oy
DATA ASYNC TOTAL (5} af 3 Oc 13 SACLA |
TIEE AT CLEAR | POWER 8 4 0p |14 SACK
INPUT o S 5 O 16 ACK
‘L5599 D Low | 170mw 20D EOI— e ion 6 ne |18 ne
> ay’ 7 Of 17 RCLR
SN54LS599 (J,FH)  SN74LS599 (J,N,FN) : gﬂ :: ZE“
H A
10 GND | 20 Vcc
[
S
=}
o
(&)
=]
©
(=]
e
o
t Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection,
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600

MEMORY REFRESH
CONTROLLERS

dynamic RAM's
lines directly

is typically 30 ns

® Controls refresh cycle of 4K or 16K

® Three-state outputs drive bus

® Time to initiate refresh request

@ Refresh modes: transparent,

burst
SN74LS600A (J,N)

pin assignments

J.N PACKAGES
|1 BUSY [11 RCRASHI
2_A0 12 RCRASLO
3 Al 13 REF REQ1
4 A2 14 REF REQ2
5 A3 165 HAS
6 A4 16 HOLD
7 A5 17 LATCHED RCO
8 AB 18 RESET LATCHED RCO
9 4K/TGR |19 RC BURST
10 GND |20 Vcg

logic diagramt

nenab A

e AT Lo

ALF REDY

NEF REQT

e s

Lan @

d :
NC BURST L)

—_—

D U8 o

For chip carrier information, contact the factory.

i
= 71 LATCHID
neo

601

MEMORY REFRESH
CONTROLLERS

dynamic RAM's
lines directly
is typically 30 ns

burst

pin assignments

® Controls refresh cycle of 64K

® Three-state outputs drive bus

o Time to initiate refresh request

® Refresh modes: transparent,

SN74LS601A (J,N)

J.N PACKAGES

]

AC RAS HI

AD 12 RC RASLO

Al 13 REF REQ1

A2 14 REF REQ2

A3 |15 RAS

Ad 16 HOLD

AS 17 LATCHED RCO

AB 18 RESET LATCHED RCO

A7 18 RC BURST

o|vla|v|ofa|s|wln

GND | 20 Veo

logic diagramt

e  ————

nc K Lo

REF RIGT

REF REO2

il g
nesunsy L15L

]l SR

RESET

R
.ncnm"‘——%
L=

For chip carrier information, contact the factory.

. 17} LATENED.
I+ RCO

TPin numbers shown on logic symbols are for J and N packages only

nc — no internal connection,
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PRODUCT GUIDE

602 logic diagramt
MEMORY REFRESH
CONTROLLERS L2
[}
e Controls refresh cycle of 4K or ol
i i RE i A2
16K dynamic RAM's Gl
ne WAS Lo
® Three-state outputs drive bus Lol
RiF RLO1 n
lines directly +
® Time to initiate refresh request s - '[f, :‘:
> 4
is typically 30 ns > sup—a a2
Tp—— a1
e Refresh modes: cycle steal, T o—‘r:'..’u
burst i ™ %
b v LW
SN74LS602A {(J.N) ﬂ'i
pin assignments 08 oy
J. N PACKAGES
1_BUSY |11 RCRASHI
2 A0 12 RC AAS LO I
3 Al 13 REF REQI perai 12 gexoy
4 A2 14 REF REQ2
5 A3 16 FAS
6 A4 16 HOLD
7 A5 17 READY
8 A6 18 RC CYCLE STEAL
9 4K16K[19  RC BURST
fID GND |20 Vee For chip carrier information, contact the factory,
Gu 3 logic diagramt 3
MEMORY REFRESH ~ us gy
CONTROLLERS o 5o o
an
e Controls refresh cycle of 64K abide * -
dynamic RAM's herm o2 = .5
e
e Three-state outputs drive bus AEF ALQY (&)
lines directly ALF AEaz ‘H" -
e Time to initiate refresh request L T =]
? wh—% 0 =]
is typically 30 ns = ™, -
e Refresh modes: cycle steal, 5_ivpb—T s o
b_sv—rae e
burst R A o
SN74LS603A (J,N)
[>e. LR
pin assignments
J. N PACKAGES
1 BU 11 RCHAASHI l—a—‘l =
2 AD_ | 12 RCRASLO neveir i : T ey
3 Al 13__REF AEQT Wi )
4 AZ 14 REF REQ2
5 A3 15 RAS
6 A4 16 HOLD
7 AS 17 READY
8_AS 18 RC CYCLE STEAL
9 A7 19 RC BURST
10 GND | 20 Vgo
For chip carrier information, contact the factory.

TPin numbers shown on logic symbols are for J and N packages only,
nc — no internal connection.
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604, 605
606, 607

REGISTERS

each data input
® ‘LS604 and ‘LS606 feat
three-state outputs

® Application-oriented:
— max speed - (‘LS604,
— glitch-free operation -
(‘LS606, ‘LS607)

typical performance

OCTAL 2-INPUT MULTIPLEXED

e 16 D-type registers — one for

ure

& Multiplexers select stored data
from either A or B bus

'LS605)

TYPE |DELAY | POWER

‘LS604 | 23.5 ns | 275 mW

'LS605 26 ns | 200 mW

‘LS606 | 31ns | 275 mW

logic symbol, ‘L5604, ‘LS606T

(15)
Azﬁt"’ o it 13)
s2-{S] e
A3 (12)
B39
A4 [10] (11)
B4
A5 27 116)
as:ﬁF _—
A6 ‘ 7
B8 o]
AT 18)
3:-}%‘“—-1 (19)
B8 _—

Y1
Y2
Y3
Y4
Y6
Y6
Y7
Y8

pin assignments

JD. N PACKAGES

FH. FN PACKAGES

1_CLK [15 Y1 1 _ck[i15 "
2 AB |16 ¥5 2 AB [16 Y5
3 Al |17 Y8 3 Al |17 ve
4 Bl [18 Y7 4 Bl |18 Y7
5 A2 19 Y8 5 A2 19 Y8
6 B2 |20 BB 6 B2 |20 B8
7_4A3 |21 a8 7 A3 |21 as
8 83 |22 87 8 83 |22 87
9 A4 23 A7 9 A4 23 A7
10 84 |24 86 |[10 B4 |24 BS
11_va |25 a6 |[11 v4 |25 a8
12 va |26 B5 [[12 ¥3 [26 &8s
13 .v2 |27 a5 [[ha v2 [27 as
14 GND |28 Vcc|[14 GND |28 vee

‘LS607 | 31 ns [ 200 mW
SN54LS604 (JD,FH) SN74LS604 (JD.N,FN) 051 vy
SN54LS605 (JD,FH) SN74LSB05 (JO.NFN) A2 (LTI
SN54LS606 (JO,FH) SN74LS606 (JD,N,FN) g; (E]

SN54LS607 (JD.FH) SN74LS607 (JON.FN) g3 18] ] 1 2] y3
A4 (1) v,
B4
A5 18] .
" e an_.
85 3]
A7 (18]
& 121y,
A8 (19)
B3 19 vg

1Pin numbers shown on logic symbols are for JD and N packages only.
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PRODUCT GUIDE

Eua lagic symbal® pin assignments
MEMORY CYCLE L J, N PACKAGES
MEMORY CYCLE CONTROLLER 1 PRECHARGE| 8 CAS
NTROLLERS = =
£o (2 SN54L5608/SN74L8608 2 PN 10 CAS HOLD
e Read cycle PIN PAGE 3 RWin 11 ROW/COL
e Write cycle s NORMAL 4 RAMW 12 RCRAH
: : 5 R/W out 13 START
e Read, modify, write cycle STA_“IT>STARY (11 S mr:‘ TR
o RASonly refresh cycle _RA_S L Qo) gas s F;%WL ; s 7_MAS 15 ACTASLO
e Page or normal modes CAS HOLD CAS HOLD (l— B GND 16 Voo
® Stand-alone controller for REFR_{SH HEERESH JHs (9) Ras
artl o RMW— =~ RMW CAS WCAS FH, FN PACKAGES
-to-memory interface wa READ READ R/W 1 no T ne
(mE WRITE WRITE ; 2 PRECHARGE[12 g .
3_PIN 13 CAS HOLD
kit 1 2G| RERAH 4 RWin 14 ROW/COL
PRECHARGE—_C-—¢RC PRECHARGE ST R RTCHAT
RC CAS LO———3~{RC CAS LO 8 nc 16 nc
7 AW out 17 START
SN54LS608 (J,FH) SN74LS608 (J,N,FN) 8 FAS EN 18 REFRESH
3 AAS 19 ACCAS L0
10 GND 20 Ve

3

[}

=

=

(&)

st

Q

=

5

o

B

o

TPin numbers shown on logic symbols are for J and N packages only,
TeExAs 3.149
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610, 61
612, 613

MEMORY
MAPPERS

mapping

12 address lines

SN54LS610 (JD,FC)
SN54LS611 (JD,FC)
SN54LS612 (JD,FC)
SN54L5613 (JD,FC)

typical performance

MaAP MAP
TYPE | OUTPUTS | OUTPUT
LATCHED | TYPE
‘LS610 Yes 3-State
‘LSB11 Yes 0-C
‘LS612 No 3-State
‘LS613 No 0-C

e Designed for paged memory

o Expands four address lines to

SN74LS610 (JD,N)
SN74LS611 (JD,N)
SN74LS612 (JD,N)
SN74LS613 (JD,N)

functional block diagram (positive logic)

pin assignments

JO, N PACKAGES FC PACKAGE

1 RS2 21 ME 1 RS2 23 ME |

2 MA3 22 MO6 || 2 mA3 24 MOG

3 RS3 23 MO7 || 3 Rs3 25 MO7

4 G 24 MO8 || 4 G5 26 MO8

5 STROBE| 25 M09 || 5 STA 27 M09

6 R/W 26 MO10|| 6 nc 28 nc

7 DO 27 mo11|| 7 RAW 29 MO10

8 D1 28 8 DO 30 MO11

9 b2 29 06 |[9 D1 3N |\

10 D3 30 07 |[[10 D2 32 D6 |

11 D4 31 D8 |[11 D3 33 D7

12 D5 32 09 |[12 Ds 34 D8

13 MM 33 D10 |[13 Os 35 D9

14 MO0 34 D11 |[14 MM 36 D10

15 MO1 35 MAD [[15 MO0 37 D1

16 MO2 36 RSO [[16 MO1 38 MAD

17 MO3 37 MA1 ||17 nc 39 nc

18 MO4 38 R51 [[18 MO2 |40 RSO

15 MO5 33 MA2 (|19 MO3 41 MA1

20 GND 40 Ve [[20 mMoa 42 RS1
21 MO5 43 MA2
22 GND |44 Vg

* Con‘LS610 and 'LS611
ncon 'LS612 and 'LS613

3-150

[0 c
8 i
. ONLY
—e— i
8 L's FOR NOO-MOT iss10 |
4 PRESH
7 Have |
LATCH |
|
|
|
RAM 16 x 12 MUX I ==
MAQMAZ 0y o G1 o
JSATE 2
AS0-AS3 ———4—— G:
4 B :.'-....
P 71 8 |
STROBE C1 [WRITE] D
1« 7 2
- 1 4 | 184
12 J ——10
7 Tk fe|
L5612 &
12 'L$813 FEED
STRAIGHT
THROUGH
*'LSB10 and ‘LS612 have 3-state () map cutputs,
‘LSG11 and ‘L5613 have open collector () map outputs.
nec — nointernal connection,

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265




PRODUCT GUIDE

B 2 “ ' ﬁ 21 logic symbol, ‘ALS620A, AS620, ‘LS6201 pin assignmants
— J, N PACKAGES FH, FN PACKAGES
622' 623 gea 2 ent T GAB] 11 B8 1 _GAB| 11 o8
OCTAL BUS ang L EN2 Z a1 |1z 87 ||z A1 |12 67
3 A2 13 B6 3 A2 13 B6
TRANSCEIVERD @ gl C us 4 A3 |14 B5 || & A3 [14 85
e Bidirectional bus transceivers Al 1 v d < i T R ST
e Local bus latch capability @) P2V 17) 6 A5 |16 B3 || 6 A5 |16 83
A2 —ge < B2 7_A6 |17 B2 7 A6 |17 B2
typical performance Lq ~ | 8 A7 |18 B 8 A7 |18 BY
N K eyl < 16) 83 9 AB |19 GBA|| 9 AB |19 GBa
10 GND |20 vcc||10 GND| 20 Vee
TYPE OuUTPUT SOURCE SINK (5) 15) b
CURRENT CURRENT A4 - <F
SNSIALS620A | IStte | —12mA 12 mA = logic symbol, ‘ALS622A, *AS622, ‘LS622t
SNTAALS620A | 3-State —15mA 24 mA a5 Blee < 4} o it
SN74ALS620A-1| 3-State —15mA 38 mA | TBA ——I ENY
SNS4ALS621A 0-C B 12 mA (7) 13) (1)
SNTAALSG21A | OC = 24 mA A8 I" +¢—ps OAB g
SN74ALSG21A-1|  O-C - 48 mA @ 12) o 2 'é = = (18) =
SNS4ALSG22A 0-C - 12mA AT —9-¢ < B7
SNTOALS622A | O-C = 24 mA m[_ i e B2 O N1} 3,
SN74ALS622A-1 OC = 48 mA A8 < B8 . -y
SNS4ALS623A | 3-State —12mA 12mA | 5= | isi
SNTAALS623A | 3-State 16 mA 24 mA 21 Ve < 83
SN74ALSE23A-1| 3-State - 15mA 48 mA -
SN54AS620 3-State “12mA 2B mA logic symbol, ‘ALS621A, ‘AS621, ‘LS6211 PP __ {15)
SN74A5620 35tate —16mA 64 mA Zea 12 o '[" R
SNSAASG21 oc = 28 mA fl (6) —(14)
SN74AS621 oc - 54 mA GAB EN2 AS t <§— B5
SN54ASE22 oC - a8 mA & -;2 - r ne e B
SN74A5622 o-C - 64 mA Al 1 <+
SN54A5623 35tate —12mA a8 mA t D 2zo 3 [——-l 3
SN74AS623 | 3Smte | —15mA 52 mA sl P LU | N N2l
SN54LS620 IState —12mA 12mA I
SN74L5620 3State —15mA 2amA ' = 16) B3 Pt (11) o
SN54LS621 0-C B 12mA l [ =
SN74L5621 ocC = 28 mA (5) 15) =
SN54L5622 oc = 12mA A4 t 8 e ) ; =
SN74LS622 0-C - 24 mA ) 14) logic symbol, “ALS623A, ‘AS623, ‘LS6231 (9
SN54L5623 3-State — 12 mA 12 mA A5 t < BS EBAM ENT S
SN74L5623 3-State - 15 mA 24 mA
P ~h13) ens i Eiid g
SN54ALS620A (J,FH) SN74ALS620A, (N,FN) l @ - ]J (18) ko]
SN74ALS620A-1 (N,FN) A7 (8) - 12) oy Al t CERES B1 b3
SNS4ALS621A (J,FH)  SN74ALS621A (N,FN) o b 2v =
SN74ALSB21A-1 (N,FN)  (g) (1) Fyial SRl o.
SNSAALS622A (4,FH)  SN74ALS622A (N.FN) A8 =14 gs !
SN74ALS622A-1 (N,FN) A3 () = 16)
SN54ALS623A (J,FH) SN74ALS623A (N,FN)
SN74ALS623A-1 (N,FN) (5) 15)
SN54AS620 (J,FH) SN74AS620 (N,FN) i g (i
SN54AS621 (J,FH) SN74A5621 (N,FN) © 14)
SN54AS5622 (J,FH) SN74AS622 (N,FN) AS —t: < B5
SN54A5623 (J,FH) SN74AS5623 (N,FN) o 13)
SN54ALS620 (J,FH) SN74ALS620 (J,N,FN) AB —E < B6
SN54L5621 (J,FH) SN74LS621 (J,N,FN)
SN54LS622 (j,FH) SN74LS622 (J,N,FN) A7 8) (12) &
SN54LS623 (J,FH] SN74LS623 (J,N,FN) t o
(9)
AB t B8
1 Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection.
TEXAS 3-151
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ﬁ 24 typical performance logic symbol® pin assignments
J. N PACKAGES
"SLTAGE' oo | -Tvee [ repLaces SSRV0C ;-oscono [ & 7
(el falel i ‘LS624 | 'LSa24 Iml 2_ANG 8 vgg
OSCILLATORS 3 o 10 nc
6 s 5V 3 CxX2 11 nc
e Separate supply voltage pins v B (osc 5 N 12 ne
for isolation of input/output RNG (‘-’]_n RANG :..ﬂ Y 8 Y 13 FREQ CONT.
<ignals FC :;?1 n lgc !6 > e 7 GND 14 0OSC Vee
® Maximum output frequency = cx1 W’(— CX gv z FH. FN PACKAGES
20 MHz cx2 —{ €X [osc] ; ;:s - 1 ne
CGND | 12 2
o Improved version of original ‘“' 3 ANG 13 Veo
VCO family 0SC GND 4 Cx1 14 nc
5 .nc 15 nc
SNB4LS624 (J,FH) SN74LS624 (J,N,FN) Lpe 16 nc
7. e 17 nc
8 N 18 nc
3 ¥ 18 FREQ CONT
10 GND 20 0SC Vee |
3 + pin assignments
625 typical performance o0ic s robal J, N PACKAGES
VOLTAQE: TYPE | REPLACES m 1oL 3 TG 9 zoscom
CONTROLLED e AR 10SC Vee Fﬂ— 5V [0sC] P 1Y 2 1z 70 205C Ve
OSCILLATORS 10SC GND —_*—tlil A oV [osc] (2 TNy 11 2FC
1FC FC b—— 12 a_1cx1 12 2Cx2
e Separate supply voltage pins 1oy w cx 5 1CX2 13 2¢cx1
for input/output isolation 1CX2 _ti.x_ cX : 1;csc 4. 2¢
¥ 10SC Vee | 15 22
e Maximum output frequency = (10) (1a) B8 10SCGND |16 Veco
20 MHz 20SC Vee F"_ P oy
e |mproved version of original 20SC GND _*(11) | s o FH. FN PA::M::S
family 2FC —ﬂ—m} — 2Z Z_GND 12 20SC GND
2CX1 ——3¢ 3 1z 13 20SCV,
SN541.8625 (J.FH) SN74LS625 (JN,FN)  opp 112) 00 4y 14 2FC =
5 1CX1 15 2CX2
6 nc 16 nec
7 1CX2 17__2CX1
8 1FC 18 2Y
9 10SCVec |19 22
10 10SCGND |20 vee
625 typical performance logic symbolt pin assignments
VOLTAGE TYPE | REPLACES 9scVee LR
1_GND 9 _1FC
CONTROLLED [ g6 | 'Ls326 [ FERT) 1o 2rc
OSCILLATORS 5V @ 3y 11 2CX2
; T N fose1 "4y 3 TN 12_2cx1
e Separate supply voltage pins = @ n Fe T 13 2t
for input/output isolation LA (5) el > 2) 6 1CX2 14 2Y
o Maxil output freque 1841 (6) £x 12 7 _OSC vgc |15 22
aximum ocutpu quency =
STohL 1CX2 — CX B OSCGND | 16 Vce
e Improved version of original 2EN 03) ::Jlﬂ 2y Fit N PAOKAGES
- (100 N 1 nc 11 nc
family 2FC Tiz} 115) 2 __GND 12 1FC
—— 2z
SNBALSE26 (J,FH)  SN74LS626 (N,EN) 2C%T Tpy % 0v 3 iz 13 _zrc
2CX2 —— [osc] 4 Y 14 2CX2
5 1EN 16 2CX1
@ 6 nc 16 nc
05C GND 7 1Cxt 17 2EN
8 1Cx2 18 2Y
9 OSC Vgc [ 19 22
10 0SCGND [ 20 vee
T Pin numbers shown on logic symbols are for J and N packages only,
nc — no internal connection,
3-152 [ Texas
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E 21 typical performance logic symbolt pin assignments
J, N PACKAGES FH. FN PACKAGES
MOLTAGE: TYPE | REPLACES o 16D e
CONTROLLED 15627 ‘LS§327 10SC Vce .lT)(-- 5V [0SC] 1 Vie 8 2Y 1 ne 11 nc
OSCILLATORS 10SC GND ——3¢| 0 V [0SC] 205C 10SC
; 1Fe 2) n o -l ¥ 2 1FC 9 Gwo Il 2 Vee 12 2
e Separate supply voltage pins 3) 205C
i oot 1CX1 ——¥~ CX 3 1cx1 |10 2cx2|| 3 1k |13
for input/output isolation e (4) ox GND
& Maximum output frequency = 4 1CX2|11 2CX1|| 4 1CX1 |14 2CX2
(13) ki
20 MHz 20SC Vee ¥ 3 BN G 12 2FC 5 nc 15 nc
e Improved version of original 20SC GND u_x._ By = T | e B
family 2FC ‘_@_ :...J.B.L 2y Vee -
(11 7 GND |14 Veo || 7 ne 17 ne
SN54LS627 (J,FH) 208 o 105C
2CX2 —3¢ 8 GND 18 2FC
SN74LS627 (J,N,FN) FOTC
9 1y |18
Vce
10 GND |20 Vcc
623 typical performance logic svmbnl' pin assignments
i 0SC Ve J, N PACKAGES FH., FN PACKAGES
VoLTace TYPE | REPLACES Joe —
1
CONTROLLED ‘Ls628 LS324 T eno| B2 nc 1M ne
OSCILLATORS 5V osC
. o 5 (oscl 2 RNG 8 Vee 2 anp | 122
e Separate supply voltage pins 2 n {6)
c 2 NG —— RNG o v 3 CX1 | 10 nc 3 RNG | 13 Ve
for input/output oscillators - 13 n ¢ iap 4 cx2 | 11 AX 4 CX1 | 14 nc
e Maximum output frequency = cx1 {3) ox (8) 2 5 EN 12 RX 5 nc 15 nc
4 aa | 6 Y 13 FC 6 cx2 | 16 RX
20 MHz cx2 s w] cx e
e Improved version of original [PLLLLEOS! [ S e | e | e 3
family AX ‘_12_:‘3(_ RX lOscC] 8 _EN 18 RX
g Y 18 FC
SN54L5628 (J,FH) a 0sC
SN74LS628 (J,N,FN) 0SC GND U L, s Q
=
=
629 typical performance logic symbolt pin assignments w
+
3 0sc Vv J. N PACKAGES FH, FN PACKAGES
ol T i e e |
‘L5629 ‘LS124 © 2 1FC 10 2Y 2 2FC 12 _GND -
OSCILLATORS 1EN la: 5V 3 1RANG | 11 2EN 3 1FC 132Y; o
n loscl 4 1CX) | 12 2CX1 || 4 IANG | 14 2EN
. e ral —
8. Separate,power sUpPLY; ping 1 RAG TN isﬁ L. (0 . [5icxz[ 13 2cxz[[ & voxi | 15 2cx1 o
for input/output isolation 1FC (4) 160> 6 1EN 14 2RNG 6 nc 16 nc
> - 1CX1 —H CX osc
® Maximum output frequency = (5) 7 v 15 7 1cx2 | 17 20x2
1cX2 ——3 cX Vee
20 MHz e e 55C
e |mproved version of ariginal 2 ANG (14) n 8 gup | '® Veo Byl RS
5 10
family 2FC ‘(:Lln SSULIEPW 9 1y |19 Szz
SN54LS629 (J,FH) 2cx1 ﬁ;ﬂ-‘ ov 0 %€ | 50 v
10 &
SN74LS629 (J,N,FN) 20X2 ——¢ loscl GND c
(8)
0SC GND
T Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection,
I TEXAS 3.153
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63“, 631 pin assignments

16-BIT PARALLEL ERROR JD. N PACKAGES FH. FN PACKAGES
DETECTION AND CORREC- 1 OEF [15 oei12|[ 1 ©oeF [15 D812
2 oBo [16 DB13|| 2 DBO [18 DB13
TION CIRCUITS 3 oB1 |17 os14/[3 oB1 [17 oB1a
o Fast processing times: 4 pB2 |18 DB15[| 4 DB2 |18 DBI1S
i 5 083 [19 ¢85 |[5 oB3 [18 cCBS
= Write cycle:ganerates chock G_DBs |20 CB4 || 6 084 |20 Ceé
word in 45 ns typical 7 oB5 |21 cB3 [[7 oB5 |21 cCB3
— Read cycle: flags errors in 8 o086 |22 cB2 |[[8 DB6 [22 cB2
27 ns typical 9 087 [23 ce1 [[9 D87 [23 cB1
yP ) ho oB8 |24 cBo |[\o DBB |24 CBO
e Detects and corrects single h1 oBg |25 SO |11 DB9 |25 SO
bit error hz oB10|26 s1_[[12 DB10|26 S1
3 DB11]|27 SEF [[13 DB11[27 SEF
o Detects and flags dual-bit s ono |28 Voo |14 onD |28 vee
errors

typical performance

TYPE |[OUTPUT |DELAY| POWER
'LS630 | 3-State | 27 ns | 716 mW
‘LS631 0-C 28 ns | 565 mW

SN54LS630 (JD,FH) SN74LS630 (JD.N,FN)
SN54LS631 (JD,FH) SN74LS631 (JD,N,FN)

functional block diagram

51
R ——
FUNCTION—S2
SELECTOR
e . 5051
<
> Laten PARITY
GENERATOR
b C > v
CHECK BIT1/0 6
€80 THRU cBs 79 L
Mz
v OE
< o (¥ 12, o ERROR [P SEF
Bod BUEFER -8 7" | DETECTOR | » DEF
O
12
r——— 1 ¥
> CaTcH e 4
$—C
DATA BIT 1/0
DB0 THRU DB15 477> Y \f
B 16,] error | 18 ERROR
<4——] BUFFER [4——“] connecTor [47“—] Dpecopen
[+]3
| S——
nc — no internal connaction.
3154 I TeExas
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632, 633

32-BIT PARALLEL ERROR pecontR iy
DETECTION AND CORRECTION CIRCUITS ey { I GENERATOR
7 -

=1
| ===
® Detects and Flags dual-bit $1—2 —— CHECK-BIT
GENERATOR p—p—1
errors

@ Fast processing times

logic diagram (positive logic)

® Detects and Corrects Single-
bit errors

]
-]
N W= wo o

LATCHE!

Byte-Write capability &
C80- 7 1
typical performance cos 1

[~

Mux 7
TYPE | OUTPUT | DELAY | POWER 4. -0
‘ALSB32| 3-State SUEFERE. | 01 C01 iy %
"ALS633] O-C P el e 0 ERROR
DETECTOR

~ +\A

OEcH EN
SN54ALSE32 (D) SN74ALS632 (JD) LATCHER
SN54ALS633 (JD) SN74ALS633 (JD) C

DBO.DBT B 10 5 Lyen ERROR o— ERR

pin assignments DBA.DA1E - 0 7, :n::‘.;;‘ —
DB16-DB23 L 10

JD PACKAGE oL 8 (3
1 LEDBO |27 CB3

MERR |28 cB2 afsfofsf BuFFERs
R 29 CB1
30 CBO
Da16
DB2 32 DB17
083 [33_DBis 2 o,

8

B

B3 s

DB¢ |34 DBIY ogez 9 l z

DB5 |35 DB20 s | 1 x'gf“
10 OEBO |36 DB21 e ;
11_DBE_ |37 QEB2 —

12_DB7 |38 D822
13_GND_ |38 DB23
14 D0BB_ |40 GND
15089 |41 DB24
16 OEBI |42 DB25
17_DBIO |43 OEB3
18 DB11 |44 DB26
18 DB12 |45 DB27
20 D813 |46 DB28
21 0DB14 |47 DB28
22 DB15 |48 DB30
23 CB6 48 DB31
[2¢_ces [50_so

25 CB4 61 S1

76 52_Vco

|
E

mi
|

BIT.IN.
ERROR
DECODER

EAROR
CORRECTOR
LATCHES -1

g

o
@
™

2
3
4
5
6
7
8
2

3

Product Guide

For chip carrier information,
contact the factory.

Texas 3.155
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634- 535 logic diagram (positive logic)
32.BIT PARALLEL ERROR DECODER
XIY SYNDROME
DETECTION AND CORRECTION CIRCUITS (] GENERATOR
s e =
@ Detects and Corrects single- el b 2 7 e I X
X 3 i
bit errors 1 e
_hi 5 2 ] —— CHECK.BIT
® Detects and Flags dual-bit 3 rhpre ) L
arrors
® Fast processing times LATCHES
typical performance o o ::; ).
TYPE | OUTPUT | DELAY | POWER cos — &
"ALS634| 3-State J ol
"ALS635 0-C BUFFERS Lo [ET I a 7
LG %
SNS4ALS634 (JD) SN74ALSE34 (JD) il L A i o ERROR
SNS4ALSE35 (JD) SN74ALS635 (JD) OECB EN DETECTOR
LATCHES
pin assignments L 32, = b L] 2 L
DB0.DB3! B2 s 10 7, MULTI- e
JD PACKAGES > gnnon [P MEAR
1_MERR [25 cB3
2 ERR_ |26 cB2
3 pBo |27 ce1
32|
4 DBl |28 CBO e
5 D82 29 DB16 ERROR ERROR
6 DB3 30 DB17 BUFFERS CORRECTOR DECODER
7 D84 |31 D818 -1 N
8 D85 |32 peig
9 OtoB |33 DB20 * = -
3 10 _DB6 |34 DB2Y et i i 132
11_Da7 |35 DB22 xon
12 GND |36 0B23
13 D88 |37 GND
v 14 _DBS |38 DB24
3 15 DB10 |39 DB2S
o 76 DB11 |40 DB26
c 17 DB12 |41 DB27
o 18 DB13 |42 D828
4 19 DB14 |43 D828
20 DB15 |44 D830
o 21 CB6 |45 DBal
[ =] 22 cB5 |46 SO
= 23 CB4 |47 S1
% 24 OECB |48 Vcc
For chip carrier information,
contact the factory.
3-156

Texas
INSTRUMENTS

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265




PRODUCT GUIDE

536 63? pin assignments
'
8-BIT PARALLEL ERROR J, N PACKAGES
DETECTION AND CORREC- 1 DEF |11 CB4
TION CIRCUITS 2 0DBO |12 nc
N . 3 DB1 |13 CB3
* Fast processing times:
: 4 DB2 |14 CB2
— Write cycle: generates check
: : 5 DB3 |15 CB1
word in 45 ns typical
— Read cycle: flags errors in 6 DB4 |16 CBO
i 7 DB5 |17 SO
27 ns typical
* Detects and corrects single bit 8- DBEH| NS 7S]
9 DB7 | 19 SEF
error
* Detects and flags dual-bit errors 10 GND | 20 Vcc

typical performance

TYPE OUTPUT | DELAY | POWER
‘LS636 | 3-State | 27 ns | 500 mW
'LS637 0-C 28 ns 450 mW For chip carrier information,

contact the factory.
SN54LS636 (J) SN74LS636 (J,N)
SN54LS637 (J) SN74LS637 (J,N)

functional block diagram

si
50 ——————— P
FUNCTION ["55757
g1 — | SELECTOR [ 5557
< 3
<
B 5!
$— LATCH 7 PARITY )
< c _ | GENERATOR o
5 =
CHECK BIT I/0 QE/'-H g
)
CBO THRU CB4 4 ©
A OE =]
4 BUFFER |—& 5, 101 ERROR e -g
. l Lot
4 DETECTOR » DEF i
OE
e
8
P LATCH ot /
/]
o 10
DATA BIT I/0 |
DBO THRUDB7 ‘g Y \
8 ERROR 8 ERROR
- < ya
< BUFFER 7| correcTor [€7 DECODER
OE
 I— |
nc — no internal connection.
I Texas 3157
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638, 639 logic symbol, ‘ALSS38A, ‘AS638, ‘L5638 pin assignments
' g 19 p ————
OCTALB EIV J. N PACKAGES
L BUS TRANSCEIVERS Bic '—“ﬁ""‘ e LN PRcKAGES
e Bidirectional bus transceivers E!EN2 [AB] o 2 A1 |12 B?
® *A*bils outpUt ‘o 2) (18) 3 A2 |13 86
us outputs are open- Al t\Q] q 3_ B1 i A3 1385
collector; “B" bus outputs ) > 2v N 5 A4 |15 Ba
are three-state A2 —E :3— B2 6 A5 |16 83
! A8 17 B2
® 'ALS638, 'LS638 - inverting logic (4 116) R B R
e 'ALSB39, 'LS639 - true logic A3 T :T— B3 5 78 5 &
(5 115) 0 GND |20 vgg
typical performance A4 < | 3— B4
r—- FH, FN PACKAGES
MAX MAX 16) (14)
AS BS 1 DR |11 B8
TYPE DELAY SOURCE SINK ; I 2 a1 12 87
CURRENT | CURRENT | g 7, U3 ee 3 Az [13 86
SN54ALS638A 5 ns —12mA 12 mA t 3— ; ::‘ 1‘: ::
12|
SN74ALS638A Sns | —15mA | 24mA a7 E't :j'_l b7 et
SN74ALS638A-| 5 ns - 15 mA 4B mA 9 T 7 A6 |17 B2
SN54ALS639A 6 ns - 12mA 12 mA A8 3— B8 g :; :: :‘
SN74ALS639A 6 ns =15 mA 24 mA 0 ono |20 Voo
SN74ALS639A-1 6 ns - 15 mA 48 mA
SNB54AS638 4 ns - 12 mA 48 mA logic symbol, ‘ALS639A, ‘AS639, ‘LS6391T
SN74A5638 4ns — 15 mA 64 mA
SN54AS639 5ns - 12 mA 48 mA
SN74AS639 5 ns - 15mA 64 mA
SN54L5638 11 ns — 12 mA 12 mA C (18) B
3 SN74LS638 11 ns —~15mA 24 mA I
SN54L5639 135ns [ —12mA | 12maA un .,
SN74LS639 13.5 ns - 15 mA 24 mA j—
a SNS4ALS638A (J,FH) SN74ALS638A (N,FN) (51 115)
o SN74ALSB38A-1 [N,FN) A4 B4
c SN54ALS639A (J,FH) SN74ALS639A (N,FN) t :I—
0 SN74ALSE39A-1 (N,FN) a5 8 AL
r+ SN54AS638 (J,FH) SN74AS638 (N,FN) _I: j
1
o SN54AS639 (J,FH) SN74AS639 (N,FN) Ag U3 e
c SN54L5638 (J,FH) SN74L5638 (J,N,FN) I
p— N54LS639 (J,FH) SN74L5639 (J,N,FN) 8) (12
o SNS 9 ( 9 (J,N,FN AT ( | 87
@ : :]
AB (9) (11) it
T Pin numbers shown on logic symbols are for J and N packages only,
nc — no internal connection,
3-158 I TeExas
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640, 641, 642

pin assignments

643, 644, 645 3. N PACKAGES ||, FN PACKAGES
I mn es 1 DIR 1" B8
OCTAL BUS TRANSCEIVERS e (o £
3 Az |13 86 || 3 Az |13 686
Max MAX 2 A3 |12 B5 || 4 A3 |14 B85
TYPE OUTPUT | DELAY | SOURCE SINK 5 A4 |15 83 |[ 5 A4 |15 84
CURRENT | CURRENT & A5 |16 83 || 6 A5 |16 B3
SNSAALSE40A 3-State 5ns ~=12mA 12 mA 7 A6 |17 B2 7 A6 |17 B2
SNTAALSE40A 3-State 5ns | —15mA 24 mA 8 A7 |18 81 8 a7 |18 B
SNTAALSBA0A |  3-State 505 | —15mA 4BmA 9 A8 |19 T 8 A8 [19 T
SNEAALSBA1A o.c 1508 N/A 12mA TosSCNDIj:R0RN oG | A0 ONDT 208 Veg
SNT4ALSG41A o-C 15 ns N/A 24 mA
SN74ALSE41 A1 o.C 15 05 NIA aBmA
SNTAALSBA2A o-C 20 ns N/A 12 mA
SN54ALS64ZA o-C 20 ns NIA 28 mA
SN74ALSBAZA-1 0o-C 20 ns N/A A8 mA
SN5AALSE43A I State Sns | —12mA 12mA
SN74ALSB4IA 3-Srate Sns - 15 mA 24 mA
SN74ALSG43A1 35t Sns | ~15mA 4B mA
SNGAALSEA4A oC 20 ns NIA 12mA
SN74ALSGA4A ocC 20 ns N/A 24 mA
SNT4ALSG44A1 O-C 20 ns N/A 48 mA
sl S L R LD SNS4ALSGA0A (LFH)  SNTAALSG40A (NNl SN7AALSBA0A (N,FN)
SNT4ALSGA5A 35wt Gns | —15mA 24 mA it BT R ) S v
SN/AAY-S040ALTH [ RNFS 1610 B == 1A A8 me; SNGAALSB42A (JFH)  SNTAALSGA2A (N,FN)  SN74ALSGAZA-1 (N,FN)
SN54ASE40 3State dns | —12mA 48 mA SNSAALSG43A (JFH)  SN74ALSG43A (NFN)  SN7AALSG43A-1 (N,FN)
SNT4AS640 3-State @ns | —15mA GAmA SNSSALSGAAA (LFH)  SNTAALSGA4A (NFN)  SN74ALSBA4A-1 (N,FN)
SNEAASGAT oc 20 s NIA FrY SNSAALSBASA (J,FH]  SNTAASLGASA [N,FN)  SN7AALSGA5A-1 (N,FN)
T e — T T SN54AS640 (J,FH) SN74AS640 (N,FN) 3
SN54ASE41 (J,FH) SNT4AS641 IN,FN)
SN5AAS642 o.C 20 ns NIA a8 mA SEARsEas R L) SUisan e
SN74ASE42 o-C 20 ns NIA 64 mA SN5AAS643 (J,FH) SNT4AS643 (N,FN)
SN54AS643 3State ans | —12mA B mA SN5AASE44 (J,FH) SN74ASE44 (N,FN)
o e 1 R
S o 2008 A Sl :NSaLSG-‘H (LFHI SN7ALSG4T UN.EN]  SN74LSBA1-1 LN FN) =
SN7AASEA4 oc 20 s NIA 64 mA SNEALS642 (J,FH) SN74LS642 (JN,FN)  SN74LSBA21 (JN.FN) =)
SN54AS645 3-State Sns - 12 mA 48 mA SN54ALS643 (J,FH) SN74L5643 (J.NFN) SN74LS643-1 (J,N,FN) w
SN74ASGAE ISte T T BAmA SNBALSB44 (J,FH) SN74L5644 (JN,FN)  SN74LSGA4-] (JNFN) %
SEAUEEAD T = =T ST TR SNS4L56A5 (J,FH) SN74LS645 (JN,FN)  SN7ALSGAG (LNFN) O
SN74L5640 3-State 7ns | —15mA 24 mA =
SN74L5640.1 3 State Tns | - 15mA 4B mA o
SN5AL5641 oC | 165m NIA 12mA e
SN74L5641 0C | 165mm N/A 24 mA o
SN74L5641-1 0C | 165ns NIA 48 mA
SN54L5642 0C | 165ns NIA 12 mA
SN74L5642 0C | 165ns NIA 24 mA
SN74L5642-1 OC | 166ns NIA 4B mA
SN54L5643 ISwte | B5ns | —12mA 12mA
SNT4LS643 3Swte | 865ns | - 15mA 24 mA
SN74LS643-1 3Sute | 85ns | —15mA 48 mA
SN54LS644 0-c 16.5 ns MN/A 12 mA
SN7ALS6A4 OC | 165 NIA 24 mA
SN74L5644.1 0C | 165ns NIA 8 mA
SN5ALSE45 J3-State 9.5 ns - 12mA 12 mA
SN74L5645 3Swe | 9605 | —15mA 24 mA
SN74L5645-1 3-State 9.5 ns ~ 15 mA 48 mA
| ST’II;UMENTS e
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640, 641, 642
643, 644, 645 continued

logic symbol, "ALS640A, 'AS640, 'LS640T logic symbol, ‘ALSB41A, 'AS641, 'LS641T logic symbol, ‘ALS642A, ‘AS642, ‘LS6421

FelAL] = g9 g r= PR S

%‘“ 3ENT [BA L DIR 1—_‘:—"' 3E
DIR D Ea 'IAEII ] . il 2 E;‘::; [[::]l - i s 35:; :::: = s
Al B1 1 [5) ]

—E Vi 4 Al o1 f‘" a1 A Q1 g a1
FEIAL DZ'\'?Q”:H M:_:ut o 103”,_'“ a Dzszm_)ez
o 14) x (16) 53 a3 (4 (16} - A3 (a) . Qll: 1
A ‘5%‘ 3—”5] B4 Aa —ts' j—-"s" B4 A4 ‘E’Tj_‘ 3_“5’ B4
e IEII— ba o ) ha % m‘[..._ us
a5 2 113) o Pty ua AL us .
i i8) f 112) 87 e [:]) H‘?l 87 A7 18) f 3“:37
s 2 o e s 12 (11 o ag % ¢ 11 ;

logic symbol, "ALS643A, ‘AS643, ‘LS643T logic symbol, *ALSB44A, ‘AS644, 'LS6441 logic symbol, ‘ALSB45A, "AS645, 'LS645T
o o o o e
FS A 5 £V (81 b == F:4
a2 }_1 = (18} 81 Al Et o1 4 rjﬂ B1 A1 Et-éw g r:lfﬂ B1
e ;E L 2YP o ORI D 2o = U B 2V o3
L :,t g”; - Pl ue o a3t ge
A4 ts;L :I; B4 A4 E'E jﬂ 84 A4 Et jﬂ B4
- I_G]E ;3'; . a5 8 ha a5 19 (14) o
i ;t 3”: - ie n 113) 85 A8 ) (13) 86
% :.t :”:;;7 a7 1B 112) o7 L) ua .
i (B,E :m, % a1 o as L
T Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection,
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PRODUCT GUIDE

| 646, 647, 648, 649 Pl asignmant
OCTAL BUS TRANSCEIVERS AND REGISTERS T NRRIERATEE ETRREAEIGGE
CAB [13 B8 1 nc |15 nc
@ Bidirectional 2 SAB |14 B7 2 CAB|16 BB
@ |ndependent registers for A 3 DR [15 B6 3 SsaB |17 B7
and B busses 4 Al |16 BS 4 DR |18 B6
5 Az |17 Ba 5 A1 |19 85
typical performance : :: :g :: f: :g ;? ::
S AT
TYPE DELAY SOURCE SINK OUTPUT 10 A7 [22 sBa[[10 A5 |24 ®1
CURRENT | CURRENT | TYPE | INV A8 [23 cBA[[T1 A6 |25 &
SNG4ALS646 —12mA 12 mA 3-State | No 12T A e A
SN74ALS646 — 156 mA 24 mA 3-State | No T4 GND| 28 Voo
SN74ALS646-1 — 15 mA 48 mA 3-State | No
SN54ALS647 N/A 12mA 0-C No
SNT4ALS647 N/A 24 mA 0-C No
SN74ALSE47-1 N/A 48 mA 0-C No
SN54ALS648 —12mA 12 mA 3-State | Yes
SN74ALS648 — 15 mA 24 mA 3-State [ Yes
SN74ALS648-1 — 15 mA 48 mA 3-State | Yes
SN54ALSBA9 N/A 12 mA o-c Yes
SN74ALS649 N/A 24 mA 0-C Yes
SN74ALS5649-1 N/A 48 mA 0-C Yes
SN54AS646 = 12mA 48 mA 3-State | No
SN74A5646 — 15 mA 64 mA 3-State | No
SN54A5648 - 12mA 48 mA 3-State | Yes 3
SN74AS648 —15mA 64 mA 3-State | Yes
SNS4LS646 19 ns —12mA 12 mA 3-State | No
SN74LS646 1905 | —15mA 24mA | 3State | No %
SN74L5647 25 ns N/A 12 mA o-C No - —
SN74LS647 25 ns N/A 24 mA o-c No (3
SN54L5648 20.5 ns —12mA 12 mA 3-State | Yes
SN74LS648 205ns | —15mA 24 mA 3-State | Yes B
SN54L5649 25 ns N/A 12 mA o-c Yes =5
SN74LS649 25 ns N/A 24 mA 0-C | Yes ©
o
SN54ALS646 (JT, FH) SN74ALS646 (NT,FN) o
SN74ALS646-1 (NT,FN)
SNS4ALS647 (JT,FH) SN74ALS647 (NT,FN)
SN74ALS647-1 (NT,FN)
SNS4ALS648 (JT,FH) SN74ALS648 (NT,FN)
SN74ALSB48-1 (NT,FNI)
SN54ALS648 (JT,FH) SN74ALS649 (NT,FN)
SN74ALS649-1 (NT,FN)
SN54AS646 (JT,FH) SN74AS646 (NT,FN)
SNG4ASE48 (JT,FH) SN74AS648 (NT,FN)
SN54LS646 (JT,FH) SN74LS646 (JT,NT,FN)
SN54LS647 (JT.FH) SN74LS647 (JT,NT,FN)
SNS4LS648 (JT,FH) SN74LS648 (JT,NT,FN)
SN54LS649 (JT,FH) SN74LS649 (JT,NT.FN)
3-161
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PRODUCT GUIDE

w

apInD 1onpo.d

646, 647, 648, 649 continued

logic symbol, ‘ALS646, 'AS646, 'LS646T

T 21) r~

- G3
piR—2L 3EN1 [BA]
3EN2 [aB]
cpatZ by
spa-i22l G5
cap-LL > c6
(2)
SAB G7
(201
MY 1 Ts 4D 81
a1 \"A =
5
6D 7 =
2
15) 191
Az-d-.—t j—ﬁﬂ?
) (18
Asz—t :T-d-)-ua
7) (17
e mE i
(8) (16)
S5 I | [l
(9) (15)
Aso—: j—4+aﬁ
(10} (14)

)

|

AB j—4+aa
logic symbol, ‘ALS648, "AS648, 'LS648T
e | N S SN
pip-2. |3ENT [BA]
3EN2 [AB]
caalZl b
saa-22 G5
cap-LLL bcs
EY L — Y
fe (20}
e (== 4D B1
A Vi To0
6D 7 =1
15 ST : (19)
AZ-ad- [ Qﬂaz
(6) as)
A3 g—‘-’-ﬂ]
(71 an
AL-4P—9- B4
(8) 1= j::
A5 4-p— 1 ;:rd#-as
(9) (15)
AG 4> 3—4-»—96
(10} =] (18)
AT 4D g—a—hm
an T—‘ 13)
AB 4P~ I g—“as

logic symbol, ‘ALS647, ‘LS647T

[ S Y
iR JENT (BA]
JEN2 (AB]
[ )
sga-22____ lgs
capL—_bes
[ —
il emevaTe sy ae 81
Al o3 I-E—_]'
£ 3 . 2] 20
(5) 7 (19)

@

El

1

{18}

;

=]

1

17

»
a
s‘

1

(16)

2

|

{15}

>
o
§|

1

114)

13

:

logic symbol, ‘ALS649, 'LS649t

— (21)
G —Jb-(;} 63
mn—i IENT [BA]
3EN2 [AB]
[y S — Y
Shal22l T
[o7Y; PR LU ¥
sap—2L G7 _,J
a) L
3l 4D
Al o2 ]
6D 7 21
— 20
5 7
AZ-4

i}

=

LS

]

alian

1

1

1

2

3

4

S

|

@
~

@
=]

@
3

@
w

@
o

@
~

o
@

1Pin numbers shown on logic symbols are for JT and NT packages only.

nc — no internal connection,
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PRODUCT GUIDE

651: 6 52 logic symbol, 'ALS651, 'AS651, 'LSE511 pin assignments
OCTAL BUS TRANSCEIVERS 211 [ 7. NT PACKAGES |
AND REGISTERS oA (3) E:; {B:]L 1 CAB [13 B8
it (23) g A 2 SAB |14 87
« Bidirectional L 3 GAB |15 86
* Independent registers for A and B SO > AT ATTIIBE B
cAB————>C6 5 Az |17 B4
busses snnm_;'ar i SRR
typical performance oo R [0 81 ; :'j ;z :f
MAX MAX OUTPUT T 7 £ >:[> 9 A6 |21 GBA
TYPE SOURCE SINK TYPE INV T 7 29 10 A7 |22 SBA
current | current | A B AB | azen I o L0 23 R CBA
3 Sk ‘[_ ;ﬂ"" 12 GND |24 Vg
SNS4ALSES1 —12mA 12mA 3Sate | Yes o il
SN74ALSG51 —15mA 24mA 35tate | Yes n:q&—ﬁ g—c&-a: e REKRGES
SNT4ALSE51-1 | - 15mA 48 mA 3.5tte | Yes m on Rl
SNS4ALS652 —12mA 12mA 3-5tate No A4 z""ﬂ‘ T RET T
SNTAALSES2 —15mA 24 mA 35tate | No (@ 1161 TR TS
SN74ALS6521 | —15mA 48mA | 3Swte | No | A° m""“ 4 GAB [18_86
SN54A5651 - 12mA 48 mA 3-State Yes 9) s} 5 Al 19 B85
SN74ASE51 —15mA GamA | 3Smte | Yes | ¢ ;ﬂ""“ G A2z |20 B4
SNG4AS652 —12mA 48 mA 3-Sute | No mﬂ‘;‘ = S 7 _A3 [21 B3
SN74AS652 —15mA 64 mA 3.5tate | No s |3 ' T {'1:] : :C.l ;; ";2
SNS4LSE51 —12mA 12mA Istate | Yes | .o w8 o2
SN74L5651 — 15 mA 24 mA 3-State Yes ;: l a8 |55 —GeA
SNGALSE52 —12mA 12 mA 3-State MNo == A7 |28 SBA
[ sn7aLs6s2 —15mA 2amA | 3Swte | No T R T
14 GND |28 Ve

logic symbol, ‘ALS652, ‘AS652, 'LS6521
SNS4ALSES1 (JT,FH)  SN74ALSBS1 (NT,FN) e

SN74ALS651-1 (NT,FN) [er T LCLLT S (A 3
SNS4ALSB52 (JT,FH)  SN74ALSE52 (NT,FN) cas— Yenz(aB)
SN74ALSE52-1 (NT,FN) [Ty — Y
SN54ASE51 (JT,FH) SN74AS651 (NT,FN) snn'if'—- G6
SN54AS652 (JT,FH) SN74AS652 (NT,FN) cna—(m— cs [V}
SNBALSE51 (JT,FH) SN74LS651 (JT,NT,FN) 5A8 ———|G7 o (20) =
SN54L§652 (JT,FH) SN74LS652 (JT,NT,FN) 121 >3 s 0 81 =
m v s I] o O]
5 1
60 7 210> R
— 2
15) =) ¥ (19) g
AZ*’—: :j-Q'FBZ
6) 1n8) .8
Al B3
| ol -
A4 B4
ASI-Dt j—‘fﬂ.ﬁ
19) ns)
Aﬁﬁkt B6
110) :j?\:
A7 87
ABT j—"PBB
1Pin numbers shown on logic symbaols are for JT and NT packages only.
nc — no internal connection,
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PRODUCT GUIDE

653, 654

OCTAL BUS TRANSCEIVERS
AND REGISTERS
* Bidirectional
® Independent registers for A and B
busses
typical performance
MAX MAX OUTPUT
TYPE SOURCE SINK TYPE INV
CURRENT [CURRENT | A B A. B
SNB54ALS653 -12mA| 12mA |0O-C| 3-State | Yes
SN74ALSE53 -16mA | 24 mA |O-C | 3-State | Yes
SN74ALS653-1| -15mA | 48 mA [0O-C | 3-State | Yes
SN54ALS654 —12mA | 12mA [0O-C | 3-State | No
SN74ALS654 -15mA| 24 mA |O-C | 3-State | No
SN74ALS654-1| —16mA | 48 mA [0-C [ 3-State | No
SN54LS653 -12mA | 12mA |0-C| 3-State | Yes
SN74L5653 —16mA| 24 mA |0O-C | 3-5tate | Yes
SN54LS654 -12mA| 12mA |O-C | 3-State | No
SN74LS654 -15mA | 24 mA |O-C | 3-State | No

SNS4ALSE53 (JT,FH)
SN54ALS654 (JT,FH)

SN54LS653 (JT,FH)

SN74ALSE53 (NT,FN)
SN74ALS653-1 (NT,FN)
SN74ALS654 (NT,FN)
SN74ALS654-1 (NT,FN)
SN74LS653 (JT,NT,FN)

logic symbol, ‘ALS653, ‘LS6531

:

o

21 !
gaal2lBJey jpa)
cas-3. EN2 [AB]
123)
CBA———D>C4
sea22 g5
cap—L > C6
12
5AB G7 ‘J
i u 214 [s D
21 T
60 7 :lb?
(51 T
AZ-2b- 1
16)
A3
)
A4
18)
A5 4
19)
AG 4D~
10}
AT 4> .[

an

e

]

Al

3

logic symbol, ‘ALSE54, ‘LS54T

GBA 121) s

JT. NT PACKAGES

1388 |
14
15

FH, FN PACKAGES

nc 15 nc

CAB | 18 B8

SAB |17 87

GAB BE

Al B5

A2 B4

A3 83

oflvle|n|s|w|n|=

nc 22 nc

9 A4 B2

AS 24 B1

11 A8 GBA

AT SBA

AB CBA

14 GND vee

SN54LS654 (JT,FH) SN74LS654 (JT,NT,EN) B EN1 [BA]
GAB ENZ [AB]
3 caateal S ¢4
spa-22 GG
(&1l
cAB———{> CB
1Y) e
= H JJ (201
o i} 213 s 40 B
g. Al-tp- o1 —
Z‘IL)
0 [E—1 %y
-+ 5) 1T nal
A?-QO—I:—— j—c’-n;‘
g) 16) (18}
A3 B3
_—
s = B it
(1] Ad | 84
Ah‘-’t j—d—rﬂs
(9) 115)
AEQ-D—C j—d—baa
1101 nay
AT j—«»m
::_C 013)
S ies B ada
T Pin numbers shown on logic symbols are for JT and NT packages only,
nc — no internal connection.
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PRODUCT GUIDE

668, 669

logic symbol, ‘L5668

pin assignments

POST OFFICE BOX 225012 @ DALLAS, TEXAS 75265

SYNCHRONOUS 4-BIT UP/ @) CTRDIV10 J. N PACKAGES FH. FN PACKAGES
DOWN COUNTERS LDAD—ﬁM‘IILOADl 1 ub | 8 E‘m‘mn 1 B 1 ne
2 CLK 10 2 U 12 L[OAD
M2 [COUNT]
e Programmable, look-ahead Un‘D'“ 3 [UP] ) 3 A 1 0p [[3 CLk [13 ERT
e Decade counter (‘LS668) M4 [DOWN] 3-5CT‘9:_RCO : 2 :2 g: : : :; g[c’
e Binary counter ['LS669) et % g5 450120 § D |14 Oa ||6 nc |16 nc
71
typical performance EN'F—m—':"GG 7 EN| 15 RGO |[7 C 17 Qg
S L 2.3.6,64/C7 @ GND |16 Vec ||8 D |18 Oa
COUNT [PARALLEL| TOTAL I il 9 ISR
TYPE g 10 GND |20 Vce
FREQ LOAD POWER 3 L (14 a
‘LS668 | 32 MHz Sync 100 mW A_N] 1,70 |[;|] T g
B Lilhe 2
'LS669 32 MHz| _ Sync [ 100 mw ) A 12) uz
SNGALSE68 (JFH)  SN74LS668 (J,N,FN) p—&k 8] L
SN54LS669 (J,FH) SN74LS669 (J,N,FN)
logic symbal, ‘LS669T
l CTRDIV16
m’ﬁ—ﬁ M1 [LOAD]
a M2 [COUNT]
uf_u—t M3 (UP] 8] s
M4 [DOWN) 3;5:;’0
TS e
AT
CLK_C 2,35,6+/C7
Ez_d,s‘s-
¢
(14)
A ‘:’ (ECR] 0a
e 3
c ; (4] L ) Qc
p—& ] 0 g
4]
A=)
=
67 u logic symbolt pin assignments 5
4-BY4 REGISTER FILES (14 RAM axd J, N PACKAGES FH. FN PACKAGES (8]
W 0 T 2] [T 1 ne |11 _nc =
o Gstateoutputs WA (13) :}1-‘\% 2 03 |10 a1 [[2 bz [12 Q2 =]
e Simultaneous read/write RB 15 G 3 ba |11 Ba || 3 D3 [13_ai 2
e Expandable to 1024 words A Ta) a2 4 A [12 Cw |4 04 |18 Bp o
Rg 7 1 3 5 Ra |13 Wp || 5 As |15 Ow
typical performance By ——={ C4 [WRITE] 6 04 (14 Wa [[B nc |16 nc
Gr (RIS EN [READ] 7 03 |15 D1 7 Ra |17 Wwa
ADDRESS | ENABLE | POWER/ (15) 1 100 B GND|16 Vec|[® Q4 [18 Wa
TIME TIME BIT 2 e ) LA ) LI L
D2 Q2 70 GND| 20 Ve
24 ns 19 ns 9.3 mW 12) 17)
D3 a3
SN54LS670 (J,FH) SN74LS670 (J,N,FN) D4 (3) (6) Qa
T Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection,
l Texas 3-165
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PRODUCT GUIDE

671, 672

4-BIT UNIVERSAL SHIFT
REGISTERS/LATCHES WITH
THREE-STATE OUTPUTS

‘671 has direct SR clear

‘672 has synchronous SR clear
Expandable to any word length
Multiplexed outputs for shift

register or |latched data
e Four modes of shift register
— Inhibit clock
— Shift right
— Shift left
— Parallel load

typical performance

TOTAL
TYPE

POWER
'LS671 170 mW
'LS672 | 170 mW

SN54LS671 (J,FH) SN74LS671 (J,N,FN)

logic symbol, ‘LS6711

(12) MUx 119)
G+ R 128/2,73 >~——casc
[AYALLLI PR
RCKL>C11
@ SAG4
SRCLA mf—“- ]
05 ]° Yl
51——';’ E }M"i'
sncx—::» ca J
1-+/2+
) g L
SER R =—1.4D 110 [2n 18
A 34D 223|217 22V |——0Qa
(4) 10 |21 [
Bl {17)
f4D 21 22J——08
c s 34D 11D '2_1 >3 (16}
®) 21 2V—0Q¢
D —34D I IR [
SERL 2,4D 224| 21 22 y}——0p

logic symbol, 'LS6721

pin assignments

J, N PACKAGES
1 SER A 1 R/
2 SACK |12 &
3_A 13_s1
s B 14 S0
5 C 15_0p
6 D 16 O¢
7 SERL 17 OB
8 SACLA |18 0p
9 ACK 19 CASC

10 GND 20 Vee

FH, FN PACKAGES

1 SERR 11 RA
2 SRcKk |12 ©

3. A 13 S
4 B 14 S0
5350 15 Qp
6 D 16 Q¢
7 SERL |17 Qg
8 SACLR |18 0Op

SN54LS672 (J,FH) SN74LS672 (J,N,FN) —f12) MUX 19
[ EN22 1,24/2,23 P>——caAsc
YALLL P
3 RCK (9)
(8)
SRCLR —E’lm
o Y 0
- 5 131
8. SRCK i2)
- vl |
(] (1)
~ SERR — 21 D (18}
(o) A 21 22V f——0Q;
= p 4 2SI (1))
5: 21 227——0p
o) c 8 34D 1D |21 [> 16)
B 21 2U——0Q¢
D T 1D (21 D (s
SER L 2,4D z2a| 21 22 7}———0Qp
T Pin numbers shown on logic symbols are for J and N packages only,
nc — no internal connection,
3-166 I TExAs
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PRODUCT GUIDE

673 logic symbolt pin assignments
16-BIT SHIFT REGISTERS )l SRG16 J. N PACKAGES
e 16-bit serial-in/serial-out shift STRCLR ——I={ R10 ; 2(;,_,( :;: :z
register with three-state '.5—’:> 8lo/1ice T e
/STRCLK
outputs :’ } ME [> a4  STACLR 16 YB
T 7 — (3 (6) 5 MODE/STRCLR|17 Y9
sSSichiyperalielalitsiomes RIW 3l & 5| 6% SER/Q15 6 SER/Q1IS 18 Y10
register ENG 77 7 Y0 19 YN
e Converts serial to parallel =4 5o 8V 20 vz
9 Y 2 Y13
datallion (2) L ca/1—» 10 Y; 2; Y14
typical performance SH CLK —— - 1T va 23 Y15
- 12 GND i 24V,
- SHIFT | TOTAL L7340 & Le
m FREQ | POWER + 11340 |90 10211 T Yo FH, FN PACKAGES
15673 | 20 MHz | 255 mW +1234D0 |90 10212}—— Y1 1 nc 15 nc
(L] Y2 2 CS 16 Y5
SN54LS673 (J,FH) SN74LS673 (J,N,FN) (10) v3 3 SHCLK 17 Y6
(1) 4 RW 18 Y7
(13) ¥4 5 §m TR 19 Y8
4] Y5 6 MODE/STRCLR |20 Y3
——J Y6 7 SER/O1S 21 Yi0
| (5] o 8 nc 22 nc
(16) va 9 Yo 23 Y1
17 10 Y1 2a Y12
T vz 75 Vi3
el Y10 iz2_¥3 26 via
¥n 13 Y4 27 Y15
200 .o 4 GND 28 Ve
(21) y 14
122) 14
2
26,3,4D Z5/9D 10Z26| 123 y15 3
574 logic symbol pin assignments
16-BIT SHIFT REGISTER srcis | J, N PACKAGES FH, FN PACKAGES ..8
e Performs parallel to serial (5) 1 G5 13 P5 1 nc 16 nc o~
.Da MODE O}ME 7 Gk |14 _P6 2 &5 16_P5 =
DL El: 1 3 3 AW |15 7 3 K [17_P8 (O]
e Three-state outputs RIW & 2 nc 16 P8 4 RW 18 P7
typical performance ER 5 MODE [17 P9 5 nc R "6
i § Sen@is|i8 PIo G MODE |20 P9 3
TYPE SHIETHTOTAL (20 Cc4(0/1/2) 9| 7 PO 19 Pi1 7 SER/Q15[21 P10 -
FREQ | POWER CcLK P 70 P12 8 nc 2 e o
n 5 P2 71 Pia L 23 P11
d Hz | 1256 mW B
EGE74:[20IM b i ko (8) 34D 10,1230 T 0 P3 22 P14 10 P1 24 P12 o
SNB4LS674 (J,FH)  SN74LS674 (J,N,FN) il (9) 240 1 Pa 23 P15 1 P2 25 P13
[ ey 17 GND |2% Vgg || 12 P8 76 _Pia
py IORE] 13 P4 27 P15
pa 10| 7@ GND__ |28 Vcc
(13)
PS5
pg 14
=
by 181_|
pg 17
210 (18)
o 22
p12 20
pr3 21
p1a 220 o
pis 423 330 o 7 |—e—a>— SER/Q15
t Pin numbers shown on logic symbols are for J and N packages only,
ne — no internal connection.
i TExAs 3-167
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PRODUCT GUIDE

677, 678

logic symbol, ‘ALS6771

pin assignments, ‘ALS677

ADDRESS COMPARATORS |ADDRESS COMP| JT. NT PACKAGES FH. FN PACKAGES
® 'ALS677 is a 16-bit to 4-bit e — - et L one 15 o
: » 2 A2 [va a13|] z a1 [16 Az
comparator with enable po 18 |
B =& 2k 3 A3 |15 Aia|| 3 Az |17 A3
® ‘ALS678 is a 16-bit to 4-bit P12 "":'" =1 4 A4 |16 AIG|| 4 A3 |18 Al4
comparator with latch pa 1200 B e = 5 A5 |17 A18|| 5 A4 [18 Als
A
. py 21 2 6 A6 [18 PO || 6 A5 |20 AB
typical performance —13 i 7 A7 |18 P1 7 A6 |21 PO
i [ i 8 A8 |20 P2 B nc |22 nc
TYPE |DELAY | POWER & Fi 9 A3 |21 P3 9 A7 [23 PI
‘ALS677 A2——22 Al 10_AT0 [22 v |[|10 A8 |24 P2
‘ALS678 FY L I P e 11 A1 |23 & 11 A8 |26 P3
o i 12_GND |24 vce|[12 A0 |28 v
SNBAALS677 (JT,FH) SN74ALS677 NT,FN) A——2z¢  F— 13_All |27 &
SN54ALS678 (JT,FH) SN74ALS678 (NT,FN) as 81,0 74 14 GND[28 WVce
as_t8_Jo. i‘--: Eo=1 b (221
7y 2 I PY P
(8) 9t
Af—
£ Pa104 =1
PO P 104
PRT LI S | S
nt
an{zy  eaf o
a2 4, EL
14) IS aS)
Al ——— 713 134
logic symbol, *ALS6781 TINS5 ol
1186}
[ADDRESS COMP]| Al3 Zi8 B
(23) Atg-12
€ =] C20 3 Z16
P & 1
3 L S i £
py 19 P>24 =1
24
P
o p2i20 | P 3t =1
— (21) 34 pin assignments, ‘ALS678
(=] erm— i P4 3
1) = JT, NT PACKAGES FH. FN PACKAGES |
o Al—— 21 a4 —
c = e o 1 a1 [13 a2][ 1 nc J15 ne
o AZ 22 =5 2 A2 |14 a3l 2 ar 16 A12
- a2 173 >84 =1 3 A3 |15 A14fl 3 Az |17 A3
7 SR 4 _As |16 AI5|| & A3 |18 Ala
@ ] A S 5 A5 |17 A16|| 5 As |18 Al5
(=] as—8 |, Sl 6 A6 |18 _PO || 6 A5 |20 A6
-
16) Po Bt 1 [ S 7 A7 [18 P 7_AB |21 PO
% === w 200 if B A8 |20 P2 || B nc |22 me
a2 173 puof o 9 A9 |21 P3 9 A7 |23 P
L@ 94 10 AI0 |22 ¥ 0 A8 |24 P2
2 e 1A (23 € |77 AS [25 P3
eyt P 10+ 12_GND |24 Vgol|i2 A0 |26 ¥
(10l Pang =1 13 ANl |27 C
Z
2 Lt & _GND |78 Voo |
A1l LR, m Pe12¢+ =1
PRPPLLEINN PEPY Fye
paad -t
al,'l& Z13 13
ara M8 1o Paut =1
144
ﬂlﬁi- 215 P= 154 =1
FRTLLIES PITY g e
16T
TPin numbers shown on logic symbols are for JT and NT packages only.
nc — no internal connection.
=A168 N s
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PRODUCT GUIDE

679, 680

ADDRESS COMPARATORS

® 'ALS679 is a 12-bit to 4-bit
comparator with enable

® ‘ALSB80 is a 12-bit to 4-bit
comparator with latch

typical performance

TYPE |DELAY | POWER
‘ALS679
‘ALS680

logic symbol, "ALS6791

pin assignments, ‘ALS679

ﬁ“’lt EN
PO (14) 0
Pl {15)

P2 (18!

17
pa Tt

FRpLLLE P2

a2z

A3 {31

14)

SNG54ALS679 (J,FH) SN74ALS679 (NFN)  As——24
SNG4ALSE80 (J,FH) SN74ALSB80 (NFN) 4 18

asio Iz

7
A?‘—* 7

ABL 28
Ag—— 29
1
ﬂm—-" L 210
12y
g

1
a2

[ADDRESS COMP|
P assumed #12,13,14]

J. N PACKAGES

FH. FN PACKAGES

L= ab

TR B NN B DD AR LW NN o
+

-
8w

logic symbol, 'ALS6801

pin assignments, ‘ALSG680

1 A 11 A0 1 Al 11 A0
2 A2 12 AN 2 A2 12 AN
3 A3 13 A2 3. A3 13 A2
4 A4 14 PO 4 A4 14 PO
5 Ab 15 P1 5 A5 15 P1
6 A6 |16 P2 6 A6 |16 P2
1 A7 17 P3 T A7 17 P3
8 AB |18 Y B A8 |18 Y
9 A3 |18 G 9 A3 |19 G
70 GND |20 Vcc]|10 GND |20 Vec
SR

3

|ADDRESS COMP| J, N PACKAGES FH, FN PACKAGES
Ul opg (P atimed #12,13,14) 1 A1 |11 A0][ 1 A1 [ A0
s 2 A2 |12 AI1|| 2 A2 [12 ANl ®
Po——0 (7 A & 3 A3 |13 A1Z|| 3 A3 |13 A2 -3
py 8| 1 4 A4 |14 PO 4 A4 |14 PO =t
(161 pha2y 5 A5 |15 P1 5 A5 |15 P1 = |
P ] 5 c @ A6 |16 P2 || 8 A6 |16 P2 (O]
i o PR B A A | L B
o 3 : : A8 |18 ¥ 8 A8 |18 Y b
a1 u ST 3 A5 |19 C 3 A8 |19 € g
(@2 L
70 GND| 20 Vi 10 GND | 20V,
A2 22 e = cc cc -
A2 z3 54 (=]
14 PB4+ =1 [+3 (18) T
Ad Z8 6t wo [ [a )
AS 5 25 Po1T a
({3} 74
Af —]
£L PoBT =1
Az L
n + =1
AB L 8 Fo8
19) T
A9 z9 patod =
11 0T
AN ——op 210 Pt ]
An(m m ne
13 P2 v
A2 212 12
tPin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection.
INS T RAENTS e
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PRODUCT GUIDE

ﬁ 81 logic symbolt pin assignments
118)
i LE ASD [i]
4-BIT PARALLEL o - 3, N PACKAGES
BINARY AS1 (6 M2 [aLUl lo...7)cp L-m 1_CLK 11 _uo3
ACCUMULATORS AS2 15 0...71¢c6 ‘—‘-——{ 2 _Rsz |1z vo2
w 1180 3 0...7) co 8l Cora 3_As1_[13_wo1
e Contains two synchronous c {6} ol 4 RSO |14 \oD
A ——]
registers RSO (4) 0 5 L/RO [15 M
i (31 20 6 Cn |16 AS2
® B register frequency = 20 MHz RS1 ENE 7 G 17 AST
® Arithmetic operations include RS2 %_... 2 8 Cnh.:4(18 ASO
B minus A and A minus B CLK i b Cc28 l: :ND ;: C"'m
® Bus-driving 1/0 ports _E> 22.4-/24-p[abed Jogical] cc
P> 234-/25-p[abe arithmetic] :
o — r FH, FN PACKAGES
typical performanca = REGA ALU 1 _CLK_[i1_wo3 |
TVPE LOAD | ACC 4 3027.280 Pl D> z RS2 1; V02
RS1 1 vo1
TIME | TIME +31.27280 Pl2] — A ey 4 RSO (14 woo
‘LS681| 75ns | 50ns fazm0 Pla] “‘2‘-2273‘0_" T S o e
I 6 16 AS2
SN54LS681 (J,FH) 321280 ksl L
(9] St (13)
SN7ALSGBT (1N, FN) RI/LO (24/25)28D 2T[TY o1 SEiEaws|101EASO
I fa] jQl1] I ) 19 RULO
V22/23 231 o GND 20 Ve
+ 30(20/21)28D 2l
+31(20/21)28D [b] |alz] [3lﬁ,ﬁv3<b- 1/02
T 32(20/21)28D z32
23,28D [e] |ala]
© s (11)
Vs [A1717 7 1/03
LI/RO .
Va4 233
22,28D [d] Jals]
3 -+ 33(20/21)28D
0
-
(o]
o
c
(7]
Py
:l
o
(1]
t Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection.
3-170 l TeExas
NSTRUMENTS
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PRODUCT GUIDE

1532 683 684 685 Ir.|gi¢:s\.rl'nl:n:vL'LSBBZ,‘LSEM.t pin assignments
' ! ! COMP J. N PACKAGES FH. FN PACKAGES
PO (2) T o v a1 Pa 1 a1l P4
(4) 2 PO |12 Q& ||2 Po |12 Q4
8BIT IDENTITY P1
PR ATORE oy (01 3 00 |13 PS5 3 00 |13 P5
8 2 Pl |1a 05 ||4 P1_[1a @5
e Compares two 8-bit words Pa_ﬁ?“ \p SECHIT] FEETTT | EEEeni [
o ‘LS682and 'LS683 includes e ] SIEZm [ ERi00H||0RERRNILE 20
; 3 PS (13) pea | tlslﬁ 7 B v [ ) 20020 |7 o ey
20-kilohm pull-up resistor (15) 8 P3 |18 Q7 8 P3 [18 Q7
on Q inputs (7 9 a3 |18 P=G]/ 9 a3 |18 P=0
P ——— 07 10 GND | 20 Vcc |10 GND |20 Vee
typical performance Qo (3) oo
Type |COMPARE[  TYPE [TOTAL ot-—‘l%:— »
TIME OUTPUT |POWER Q2 I P>Q P=—P>0
‘'LS682 14ns | Totem Pole [ 210 mW 0372}— Vo
‘L5683 | 24ns oc  [210mW ]
'LS684 16 ns Totem Pole | 200 mW o (16)
'LS6B5 | 24ns 0C |200mw 6 q8)
a7 07)
SN54LS682 (J,FH) SN74LS682 (J,N,FN) t
SN54LS683 (J,FH) SN74LS683 (J,N,FN) logic symbol, 'LS6B3, 'LS685
SN54LS684 (J,FH) SN74LS684 (J,N,FN) CoMP
SNB4LS6BS (J,FH) SN74L.5685 (J,N,FN) PO {2) 7o [»
pr—a
pp 16
p3 8 L
Pa (11) P
pg 1131 pea 0P 19 55
(15)
pr =7 iy y)
a0 o Q
12 o
nz%— poao P~ 7a 5
a3 ’
a4 (12) »Q
e T 5
116) =
a6
Q7 8L oz °
. o
=
o.
t Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection,
Texas 3-171
INSTRUMENTS
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PRODUCT GUIDE

686,

687

8-BIT IDENTITY
COMPARATORS

typical performance

® Compares two B-bit words

TYPE

COMPARE
TIME

TYPE
OUTPUT

TOTAL
POWER

logic symbol, ‘LS686T

pin assignments

COMP

JT. NT PACKAGES

FH. FN PACKAGES

P>0

P4

nc

15

nc

g1 -2 gy >

G1

(o1

(=]

16

P4

G223 G2

PO

PS

G1

17

Qs

po42__lno

Qo

Qs

PO

18

P5

P1

P1

P&

Qo

19

Qs

a1

Qa6

P1

20

P&

P2 ‘8
10
P3 d

nec

a1

21

as

olvlo|o|e|wo]-

P7

@ ~lafo|afwle]-

nc

22

nc

‘'LS686

17 ns Totem-Pole

220 mW

Qa7

nc

ps _115) 1pea 2255

‘LS687

22 ns

0-C

220 mW

apIny 3onpoiyd W)

SN54LS686 (JT,FH) SN74LS686 (JT,NT,FN) P7T——— 'J
SNB4LS687 (JT,FH) SN74LS687 (JT_NT.FN)Q (4)

P4 (13) (P

10 P3

F=a

P2

P (17

G2

Q2

(20)

12 GND

Vee

P3

=]

oo
118

Q2 19) 2P-Q bﬂ_Pﬂ]

a3 11
Qa4 0 Q

a (16)
Qs. (18}
a7 (21)

i

17

logic symbol, ‘LS6871

comp
51&5. G1 >
G223 ) G2
FU—lL [T 0y
py 15

p2—t8l__|
(10)
13)

p5 _115) | e
(17)

PG

P7 (20)

|

i

|

07/
(4)

18
02— PYIN-Rey L
PSAER]

a1 °a
45161
as-118

[yl )

|
(=]

a3

GND

tPin numbers shown on logic symbols are for JT and NT packages only,
nc — no internal connection,

3-172

Texas
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PRODUCT GUIDE

688, 689 logic symbol, ‘ALS688, 'LS6881 pin assignments
8BIT IDENTITY comp J, N PACKAGES FH, FN PACKAGES
COMPARATORS PONLL I PN [>3 T & |11 Pa 7.6 Ja1 P
e Compares two B-bit words PU—K-?-]-——O 2! PO 12_04 27 1P0. |2 04
pr 3 00 [13 P§ 3 a0 [13 PS
typical performance (6) 4 P |14 Q5 4 P |14 Q5
e 8 5 Q1 |15 PB 5 a1 |15 P6
Type |COMPARE| TYPE TOTAL ] e ® Pz |16 0B || 6 P2 |16 QB
TIME OUTPUT POWER | pa-11L__| 7 Q2 |17 _P7 7 Q2 |7 P2
"ALSBB8B| 9.5 ns |Totem-Pole | 37.5 mW | ps-13! 8 Pa |18 a7 || 8 P3 |18 Q7
"ALS689 | 15..5 ns 0-C 37.5 mW | pg 115! 9 03 |19 P=G|| 9 a3 [19 P=0
'LS6B8 | 14.5 ns | Totem-Pole | 200 mW | p, 07 7) Jhoa 18l g [LOIGHD 20 vee][10 GND |20 Vec
‘LS6839 23 ns 0-C 200 mW 3
Qo 0
SN54ALSE88 (J,FH) SN74ALS688 (J.FN) 4 {5)
SN54ALS689 (J,FH) SN74ALSB89 (N,FN) 4, (7
SN54LS688 (J,FH) SN74LS688 (J,N,FNI o, (9)
SN54LS689 (J,FH) SN74LS689 (JN,FN) o, 112) >a
as (14)
an (16)
a7 {18) )
logic symbel, 'ALS689, ‘LS6891
COMP
PRI N Y v d
pot2 |
(AT
pp 18
g 3
pa 11 P
(13)
:,: (151 _g
(17} (19) — n—
(1] 7 1p=0 @ P——F=0 3
a0 o) (&)
a1 5]
02 ‘6
a3 19) =
12 Q =)
Q4
054! o]
i &
a7 (18) 2
t Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection,
TEXAS 3-173
INSTRUMENTS
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PRODUCT GUIDE

690 691 logic symbol, ‘LS6o0T pin assignments
'
692, 693 [FRAES SN e TUX 3. N PACKAGES _
: e o
SYNCHRONOUS COUNTERS AN e o
WITH OUTPUT REGISTERS Rok—2 b1t a8 14 EnT
: 5 ¢ |16 ap
® Multiplexed three-state LR (”I| 6 D 16 ac
o ono AL
® 4-bit counters/registers M2 [COUNT] A
’ g (14) (19) 9 RCK |19 RCO
® ’LS690, 'LSB92: Decade ENT: G3 3CT=94 222 22f———RCO 10 GND [20 vec
counters ENP L] G4 e
_ (2) FH. FN PACKAGES
® ‘LS691, 'LS693: Binary CeK: P C5/2,3,4+ A p 1_CCLR[11_RiC
counters 2 CCK |12 G
AB_tisp (1) slm_":fﬂgqlﬂ_q;. 3 A |13 10AD
typical performance 21 an 4 B 14 ENT
B"L;:L—\ 12] —WOS S C_ |16 op
M TOTAL c [a) r=ac 6 0 |16 ac
TYPE | CLEAR | CLOCK p-16) 18] LR 7 _ENe |17 ap
Frea | POWER e e
T - z ; + ACK. R
LS690 | Direct | 20 MHz | 237 mW =, logic symbol, ‘L5691 10 GND |20 vec |
‘LS691 | Direct | 20 MHz | 237 mw UL ooy MUX
'LS692 | Sync-L | 20 MHz | 237 mW RJE%P—- G21
‘LS693 | Sync-L | 20 MHz | 237 mw RCLA—D>R12
Aok b cqq
SN54LS690 (J,FH) SN74LS690 (J,N,FN) CTADIVIE
SN54LS691 (J,FH) SN74LS691 ULN.FN)  mmm i o)
SN54LS692 (J,FH) SN74LS692 (J,N,FN) 0310 tLoao)
SN54L5693 (J,FH) SN74LS693 (JN.FN) “’“"‘I
IM2 [COUNT]
3 entJos acresdzz 2212 _qco
Y L
cek-2—bcsi2a. i
o = | C
3 PRLE] 150 (1] 611D 1 ,zLJ)V (18) Qa
&|z1
2 .
5 161
7} ¢ 6| lal (15) o
- &I ——ap
(o) logic symbol, ‘LS692t logic symbal, ‘LS6931
c G e WUX LT v MUX
o ricAl g2, YA
(5] RCLRE—E& 11R12 RCLR-&IE- 11R12
Rek—2 B¢ nan?-'—:»cn
chnﬁb. ccy_nﬂtﬁ
LQADLS’E M1 [LOAD] LoADﬂ:ﬂt M1 [LOAD]
M2 [COUNT] M2 [COUNT]
ent Jos screataz 2019 peo ent o3 zeresdza 22} o
enp—2l__ 1o, ene-2 g4
cek-2L b cs2,3,a¢ J cek-Z—b c5/2,3,4+ J
9 r o =
SiCI ] D
Al aso [ A tisp ) © 15 S8 _q,
21
sl B | a1 D
c-l al = C—U—s) a) et
o8 i8] o D ] ———ap
T Pin numbers shown on logic symbols are for J and N packages only,
nc — no internal connection.
3174 I TExas
NSTRUMENTS
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PRODUCT GUIDE

696, 697, 698, 699 pin assignments

J, N PACKAGES FH, FN PACKAGES
1 ub [11 RT 1 uD [11 RC
SYNCHRONOUS UP/DOWN oz & 2 cox iz &
COUNTERS WITH OUTPUT 3 A 13 LOAD|| 3 A 13__LOAD
REGISTERS, MULTIPLEXED ATSBiES |14 NG ; La ik ENT
6 C 15 Qp C 15 D
THREE-STATE OUTPUTS 5 D 6 Qc ) T
¥ y 7 17 Og 7 ERP |17 Op
e 4.bit counters/registers 8 CCLA|18 Qa 8 CCLR[18 Qa
e ‘LSBE96, 'LS698: Decade 9 RCK |18 5 RACK |19 RCO
counters o Gno |20 vee |[10 GND [20 Ve
e ‘LS697, 'LS699: Binary
counters

typical performance

max TOTAL
TYPE |CLOCK | CLEAR
POWER
FREQ

'LS696 | 20 MHz | Async-L | 237 mW
'LS697 | 20 MHz | Async-L | 237 mW
L5698 | 20 MHz | Sync-L | 237 mW
'LS699 | 20 MHz | Sync-L [ 237 mW

SN54LS696 (J,FH) SN74LS696 (J,N,FN)
SN54LS697 (J,FH) SN74LS697 (JN,FN)
SN54LS698 (J,FH) SN74L5698 (J,N,FN)
SN54L5699 (J,FH) SN74L5699 (J,N,FN)
fogic symbol, ‘L5696t logic symbol, ‘LS6971 3
[ e MOX Tl r~lEnz MUY
rieil 1621 rE 621
ol 55 rek 2 ber %
B
CTRDIVI0 ROT 3
toLR :?) Re CCLR%—' RB ()
LOAD M1 [LOAD] LOAD M1 [LOAD] Fe
M2 [COUNTI M2 [COUNT] Q
— i) 3
u/D M3 [UP] u/D M3 [UP] <
e M4 ([DOWN] e M4 [DOWN] o
arlded e ascrestzz | 2223p~2lRco ardndie  sscreistzz | 222ap~UElAco =
m.{%u:. s 4scT=04va3 Eﬁ%’—h 6 ascT=0+4v23 o
ceK b7 ccK bc7
2,356+ 52356+
E‘z,a,s,s— L—52456-
C C e
sfb. |21 ) I
a8t = '212? | (18} o PREII AP - ﬁnv_l‘[g!_m\
PRLC - 21 _‘%"_ga S o(a) o} = an oo
c 5| 2l -%Qc o sl | ol :::; e
p—{& 8l ——0p p—8l— ] ap
1 Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection,
I TeExas 3-175
NSTRUMENTS
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PRODUCT GUIDE

596, 697, 698. 699 continued
logic symbol, ‘LS698T lagic symbol, ‘LS6991 pin assignments
[FALIE N ey MUX [ N ey MUX J.N PACKAGES
(170 UL P n,-E.lH?_mm 1 UD 11 RE
2 _CcCK [12 &
ack 2Ly rek 2Ly 3 A |13 i0OAD)
4 8 14 ENT
CTRDIVI0 CTRDIV16 B c |15 "0p
torR -8l 7R8 TerR-l—{pg 6 O 16 QO
[T ameaiae. {13} 7 _ENP [17 ag
LOAD M1 [LOAD] Lonn—t M1 [LOAD] R
A
_ M2 icounT) _ (1) M2 [counT] 9 ACK |19 RCO
ufD—E M3 [UP) wD—t; M3 [uP] 0 GND |20 Ve
M4 [DOWN] M4 [DOWN]
ET-ledos  ascr-adzze | 2223feU09 A5G ENT-ldas  3scre1sd 2o 2223 P~18LReo | FH. FN PACKAGES
cCK: bc7 CCK pc? 3 A |13 [0AD
> 2,356+ 2,356+ 4 B 14 ENT
[>2456- 'J 2,456 ‘J BEI: 15 Qp
2 {>H 6 0 16 Qc
(3) 8D 21 (18) (3) | 8H1D 21 > (18] 7 _ENP [17 0O
A=—=—Hm (1 1727 0a A==, 317249 S R I
17 (17| 3 RCO |
s Ll :1:: = b ) n:: fe L
1
LI i8] ——ap L. 18] " 0p
756 logic symbolt pin assignments
OCTAL BUFFERS/LINE 15 EN J, N PACKAGES FH, FN PACKAGES
3 DRIVERS/LINE RECEIVERS i 116 [ 2a [ 18 11 2ar
(WITH OPEN-COLLECTOR OUTPUTS) 141 —— D U8 vy 2 a1 |12 va ]2 ATz iva
182 S| :l‘:' 12 3 2va |13 2AZ || 3 2va | i3 ZAZ
® Open collector version 1A3 ——l —SULE 4 14214 wal[a 1Az |18 iva
b o) of 'AS240 : A48 — SSULEIREA 5 2¥3 |16 2A3|| 5 2va |15 2A3
3 5 o 6 _1A3[16 1v2[[6 1A3 |16 1vz
EN
o SNBE4ASTS6 (J,FH) SN74AS756 (N,FN) L 2V 23 N7 A2A | E TRy [\ T
(= PRPLLLL 0 L 8 A48 Y1 ([’ TAa[18 vy |
o ;Az | Y e s 5 2vi|i9 28 [[8 2ni[1s 25 |
B 10 GND[20 vcc [[10 GND| 20 v
e 203 09| S g ce
o) 240 17| SRV
=
% 757 ; logic symbolt pin assignments
OCTAL BUFFERS/LINE 15 A1 J. N PACKAGES FH. FN PACKAGES
DRIVERS/LINE RECEIVERS 1 4] 1 16 |11 2a[[ v 1@ 11 za1
(WITH OPEN-COLLECTOR OUTPUTS) 1a1 b OFb—— 1 2 1A 12 1va [z 1AT [12 1ve
182 :"' 061 vz 3 2va |13 2AZ || 3 Zva [13 Az
(14
®% OPan collsctor varsion 143 :'_ _Ilu_; 13 4 1AZ 14 Y3 || 4 . 1A2 [14 1v3
of 'AS241 1a¢ 28| U2 4va § 2v3 |16 2A3 || 5 2va |15 2ZA3
6 1A3 |16 1Y2 || 6 1A3 [16 1v2
26410 N 7 2Y2 |17 2Aa || 7 2v2 |17 2ZA%
SN54AS757 (J,FH) SN74AS757 (N,FN) 8 1A3 |18 1vi || 8 A& |78 vy
2A1 %— b O —% 2¥1 9 2v1[19 26 9 2v1 [18 26
2A2 T 2v2 10 GND |20 vec[|10 GhD |20 vee
243 081 T
FryidLLis 0 ova
t Pin numbers shown on logic symbols are for J and N packages only,
nc — nointernal connection,
3176 l TExAS
NSTRUMENTS
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PRODUCT GUIDE

758

logic symbol 1 pin assignments
QUADRUPLE BUS GBA (13) ENT IN P_ACKAGES FH,FN PACKAGES
TRANSCEIVERS - Gas—1 mJen2 T _GAB[ B 84 || 1 nc |11 ne
{(WITH OPEN-COLLECTOR OUTPUTS) a1 2T REARIE0 BN 03 2 Gas| 12 B4
a . A7 a ( a1 [ 3 a1 [0 82 3 nc | 13 B3
® Open-collector version - 20 4 A2 I Bl 4 Al 14 B2
of 'AS242 4) (10) 65 A3 |12 ne 5 nc 16 nc
(el \‘ ®—B2 5 a; |13 GBA|| 6 A2 |16 81
SNB4ASTS58 (J,FH) SN74AS758 (N,FN) (5) )] 7 GND|14 Vce 7 n 17 nc
A3 < B3 8 A3 | 18 nc
I~ 9 A4 | 19 GBA
e Bl 10 GND| 20 Ve
759 logic symbol 1) pin assignments
QUADRUPLE BUS GBA (13) EN1 J,N PACKAGES FH,FN PACKAGES
TRANSCEIVERS EaB — 1 slenz 1 GAB| B B4 TS|
(WITH OPEN-COLLECTOR OUTPUTS) (3) = | (11 2 nc 9 B3 2 GAaB| 12 B4
Al 21 4 B1 3 A1 [0 B2 3 nc 13 B3
@ Open-collector version > 290 4 A2 |11 Bl 4 Al 14 82
of 'AS243 A2 (4) {10 5 A3 |12 ne 5 nc 15 nc
) 5 a4 |13 cBal|l 8 A2 |18 B
SNE4ASTS9 (J,FH)  SN74AS759 (N,FN) 5) {8) 7 GND|14  Vec|| 7 ne [ 17 nc
A B3 8 A3 | 18 nc
9 A4 | 19 GBA
A4 RIPE £ B4 10 GND| 20 Veo 3
(]
760 logic symbol t pin assignments :E
OCTAL BUFFERS/LINE 16 (1) EN J,N PACKAGES FH,FN PACKAGES =]
DRIVERS/LINE RECEIVERS 116 | 11 2A1 1 16 |11 2a1 Q
(WITH OPEN-COLLECTOR OUTPUTS) 2) (18} 2 1A1 |12 1v4 2 1A1 |12 1Y4 e
1A —— [0 1 O
(a) (161 1y2 3 a2va | 13 2a2|[ 3 2va | 13 2A2
® Open-collector version 1A2 t6f P 4 1Az | 1a iva|[ 4 1Az |14 1Y3 =
of 'AS244 1A3—— 1¥3 [5 2va |15 2a3 || 5 2v3 [ 15 2A3 ©
(8 ] 112) qva [ 1a3 |16 vz |[ 6 1A3 [ 16 1¥2 o
SN54ASTE0 (JFH)  SN74AS760 (N,FN) 7 2v2 | 17 2a4 || 7 2v2 | 17 2Ad o
2G 19) EN 8 1A4 |18 1Y1 B 1A4 | 18 1Y1
9 2v1 |19 26 9 2vi |18 26
aaq 01 > 9 vy [70 GnD|20 vgc|[10 GND| 20 Vec
2A2 (13) 7 ay2
a3 A18) (5 oy3
274 (17) (3) 2v4
t Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection.
TeExAS 3177
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PRODUCT GUIDE

762, 763
logic symbol ‘AS762T in assi
OCTAL BUFFERS AND LINE DRIVERS Wenmae o2 Hinessgnments
(OPEN-COLLECTOR OUTPUTS) g & EN J,N PACKAGES FH,FN PACKAGES
2) 1 1G 11 Al 1
® 'AS762 has true and complementary outputs A1 :., “l:: 1 2 11 |12 3‘(4 ; ; e
® °'AS763 has complementary G and G inputs e :m w2 =7 IATT)2 (1Y
® °AS762 is open-collector version | ire—y s 13 24211 3 2ve |13 242
of ‘AS230 144 120 qvs 4 1A2 [14 1v3|[ 4 1A2 [ 12 1va
® °AS763 is open-collector version 25 b ™ 5 2¥3 | 15 2A3 5 2Y3 |15 2a3
of "AS231 ] 6 1A3 | 16 1Y2 6 1A3 [ 16 1Y2
(s)
PPN LI 2¥1 7 2v2 [ 17 2a4|[ 7 2vz |17 2A4
SN54AS762 (J,FH) SN74AS5762 (N,FN) zaz%:;—a :;: 2v2 B 1A4 [18 1v1|[ 8 1A4 [18 w1
SNB4AS763 (J,FH) SN74AS763 (N,FN)  2A3 T w23 18 2v1 18 26 )[ e 2vi |18 26°
Caaiee ——24 [l0 GND| 20 vee][10 GnD |20 Vee |
* 2G on ‘AS763
logic symbol ‘AS763
TRl EN
141 ::: [ (18) Wi
142 18 va
1A3 {6) 114) 1va
® L_(12)
TAL — 1va
5 119} EN
111 9)
2A1 ¥
I IS
2A3 ':ISII bl-—w' Y3
3 2a4 4 SR
E _ logic symbolt pin assignments
] TRIPLE 4-INPUT AND/NAND J. N PACKAGES
o n 1 1a [ 3z
£ DRIVERS s e L G 2 2a |12 av
(7] typical performance 18 (18) 3 28 13 2v
P 16— (15) 4 2¢ [1a 2z
10019 ~—— 12 5 20 |15 iz |
() Low- HIGH- o
c 24 (2) (13) 6 3a |18 v
= ne LEVEL LEVEL | POWER/ 25031 ——2Y 7 38 |17 18
=R OUTPUT | OUTPUT | GATE O] 8 3c 18 _1c
@ CURRENT | CURRENT 5) ~ 04) o, < ] T
2D %, ¢ GND[20 Voo
SN54AS800 | 40mA —40mA | 25mw N G
SN74ASB00 [ 48mA —48mA | 25mwW 38 ———3Y l‘“‘-;"?“:ﬁ“g;‘
3c (11) 2 24 |12 ay
SNS4ASBO0O (J,FH) SN74ASB0O (N,FN) 3 | SR N
4 2C 14 22
5 20 15 12
6 3A 16 1Y
7 3B 17 18
o v 8 3ac_ |18 _i1c
positive logic: Y = ABCD T T
Z = ABCD 10 GND[20 vco
3178 TExas
INSTRUMENTS
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T B 02 logic symbol pin assignments

1)
TRIPLE 4-INPUT OR/NOR Y e E L TWrACKAGES
1B 1 1A
LINE DRIVERS (18) 2 2A |12 3y
1C——— 115)
typical performance 4p_112 P—12 3 28 |13 2v
(2) 4 2C |14 2z
Low- HIGH- Tl | 03 o 5 20 |16 1z
LEVEL | LEVEL |POWER/ S | |6 3A 116 1V
TYPE 20— (14) 7 38 |17 18
OUTPUT | OUTPUT | GATE SO f———2z s ac_[18_1C
CURRENT| CURRENT 3418 a2 3 3p |19 10
SNG4ASB02| 40mA | —40mA | 25mW ST e jor SND|20Tvee
SN74AS802| 48mA | —48mA | 25mW ] L
= 2([:) B - (1) 2z WFH;:NF“lCIKAgEZS
SN54ASB02 (J,FH) SN74AS802 (N,FN) 2 2A |12 3y
3 28 13 2Y
positive logic: Y = A+B+C+D 4 2C |14 2z
Z = A+B+C+D 5200 L1532
6 3A 16 1Y
7 3B 17 18
8 ac 18 1C
9 3D 19 1D
10 GND |20 Vee
804 logic svmhcﬂf pin assignments
1)
! 1A &
HEX 2INPUT NAND DRIVERS @ vy _sanaese 1.
typical performance o= | ) 2 18 |12 4A
(5) P 2Y 3 1Y |13 a8
LOW- HIGH- b 4 _2A |14 5Y
VEL VEL POWER 3A———1 (9)
TYPE LE LE DELAY / - @ b (9) 5y 5 28 |15 BA
OQUTPUT | OUTPUT GATE a2 RSy B ®
CURRENT|CURRENT T (11 4y I -
SN54ALS804| 12mA | —12mA 3ns [ 3.4 mW :A (15 (Ev] 9 av |19 68 =
SN74ALSBO4| 24mA | —16mA 3ns [34mW 55 116) e 119), 5 10 GND |20 Vec) (O]
4 18!
SN54ASB04A| 40 mA OmA |27ns | 9mW ga 18] un . FH, FN PACKAGES -
SN74AS804A | 48 mA —48mA | 27ns | 9mW ep_12 — Y 1A |11 4Y Q
7 18 |12 4A =}
SN54ALSBO4 (J,FH)  SN74ALSBO4 (N.FN) e e Ha!
SN54ASB04A (J,FH SN74ASB04A (N,FN =
g ) 0 4 | positive logic: Y = AB ANE 2R H AR E
5 28 15 5A m
6 2Y 16 58
7 A 17 6Y
8 3B 18 BA
8 a3y 19 6B
10 GND[20 Vec
1 Pin humbers shown on logic symbols are for J and N packages only,
nc — no internal connection,
I Texas 3-179
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8 ﬂ 5 logic symbolt pin assignments
HEX 2-INPUT NOR DRIVERS 1a-L BT [ 3N PAGKAGES
typical performance L - 1A Sy,
24 (4) ) 2 18 [12 aa
LOW- HIGH- 28 (5) P =" 2y 3 1y |13 48
Ty 4 2A [1a sy
LEVEL | LEVEL POWER/ i7) ®) SR
TYPE DE P (8}
outrut | outrut |PEYAY| Gate B ::;1 S & 2v |16 58
4A 7 3A 17 8Y
ICURRENT [CURRENT T b (1), T
SNS4ALSB05 | 12mA | —12mA [35ns |4.2mw e ] 8 a3y 18 es
SN74ALS805 | 24mA | —15mA (3.5ns |42 mw 5; el b 114) . [0 owo |20 veo
5B ———]
SN54ASB05A| 40mA | —40mA [27ns | 12mw sa_t18) n PN EACKAGES
SN74ASBOSA| 48mA | —48mA [2.7ns | 12mwW sa-t19) P~ 6Y 1A |11 av
2 18 12 4A
SN54ALSBO5 (JFHI  SN74ALSBOS (N,EN) 3 1Y |13 a8
SN54ASBOBA (J,FH)  SN74ASB0S5A (N,FN) positive logic: Y = A+B 4 2A |14 sy
-5 2B 15 5A
6 2Y 16 5B
7 3A 17 8Y
8 38 18 6A
9 3y 19 6B
10 GND |20 Vge
80 8 logic syml:alt pin assignments
(1)
X 1 J. N PACKAGES
HEX 2-INPUT AND DRIVERS 1: ) &> (3) o R
typical performance (4) 2 18 [12 4A
uT (6) 5 3 v |13 a8
LOW- HIGH- za-.t.ﬂ_. 4 2A [14 Y |
LEVE EVEL P A— (9 2 = Y TF
TYPE L LEVE DELAY OWER/ (8) ) 3y 6 2y [16 55_]
OUTPUT | OUTPUT GATE 38 T 7 _3A |17 ey
CURRENT [CURRENT 4A 3 LRV 8 38 |18 6A
SN54ALS808 [ 12mA | —12mA | 43ms |45mm ) o= sl
SN74ALSBO0B| 24mA | —15mA | 4.3 |25 mw LT Ll =
SN54ASBOBA| 40mA | —40mA | 3.2ns | 13mW L3 118) FH. FN PACKAGES
BA (17) 1 1A 11 &y
SN74ASBOBA| 48mA | —48mA | 3.2ns | 13 mW ea._119) % ERE T
SN54ALSBO8 (J,FH)  SN74ALS808 (N,FN) T
SNE4ASBOBA (J,FH)  SN74ASBOBA (N,FN) positive logic: Y = AB TR
6 2Y 16 58
7 3A 17 6Y
8 38 18 BA
8 3y 19 68
10 GND |20 Vee
T Pin numbers shown on logic symbols are for Jand N packages only,
nc — no internal connection,
3-180 TEXAS
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PRODUCT GUIDE

821 logic symbolt pin assignments
10-BIT BUS INTERFACE FLIP-FLOPS o% 1) — JT, NT PACKAGES FH. FN PACKAGES
WITH 3-STATE OUTPUTS (13) 10t |13 ckl[1 e 115 ne
CcLK —p C1 2 1o |14 twal[ 2 Oc |16 cx
® High-speed parallel registers with positive LI 3 0 |15 sa 3 0 | 17 10a
edge-triggered D-type flip-flops 10 (2) D = (23) 10 4 3D 16 80 4 20 |18 ga
@ Non-inverting outputs 13) L (22) 5 4D 17 10 5 3D 19 BQ
! 2D ) Gl 20 6 50 |18 60 || 6 4D |20 70
3D | 30 7 [} 19 S5Q 7 5D 21 60
SN54AS821 (JT, FH) SN74AS8821 (NT, FN) o 15) 120 E= — T = o
(6) (19) 9 @ap |21 3a 3 60 |23 50
S (7) (18) 50 090 |22 20 |[10 0 |23 <a
60 ——— 60 i1 100 |23 10 11 8D |25 30
7p _(8) (17 10 72 GND | 24 veg|[12 90 [ 26 20
9) (16) 13 100 | 27 1@
:3 o 15) 8a 14 GND| 28 Vec
i) a1 '1?]?]
822 logic symbolt pin assignments
10-BIT BUS INTERFACE FLIP-FLOPS o (1) EN IT. NT PACKAGES FH. FN PACKAGES
WITH 3-STATE OUTPUTS CLK (13) c1 1 B¢ [1a- cuelffn re |57 ne
g . 2 10 14 100 2 0OC 16 CLK
L H:gh-sqeed pﬂralle! registers with positive b T S0 T
edgn.:rnggered D-type flip-flops 15 2) , T 123) 10 + 35 |16 ma 2 0 TR
@ |nverting outputs — (3) (22} 5 4D |17 70 s ab |19 8Q
20— | —— 2Q A e RS
= la) 21 1a 6 &0 |18 60 6 4b [20 70
SNS4ASS22 JT,FH)  SN74AS822 (NT,FN) 30 =) o 7 60 |19 sa || 7 8 |21 69
4D I_Gl_b | —=— a4Q 5 b |2 % |[ 8 m |22 o
55 — |9 50 g 8D |21 30 9 60 |23 50
D {7} (1) 7o ob |22 20 |[50 76 [2¢ 40 3
8) 17) 6 T 108 |23 0 |[1n 80 [25 30
7D (—9)—':" =t 70 72 GND | 24 Veg|[12 90 |28 20
8D [ a0 13 D | 27 10
ah (10 15} gq 14 GND| 28 Vec ()
= ThEL] (14) =
106 —= 100 —
=
)
823 Y logic symbolt pin assignments (&]
9.81T BUS INTERFACE FLIP-FLOPS ) IT.NT PACKAGES FH, FN PACKAGES .g
WITH 3-STATE OUTPUTS 25 il T o Im ek J[1 o~ L1 =
S ELR Ll R 2 D |1a CIKEN|[2 OC |16 CLK E
@ High-speed parallel registers with positive (14) 3 20 15 90 i 1o 17 CLKEN o
edge-triggered D-type flip-flops CLKEN l—hm (e 4 30 |16 _8a a_20 |18 s
° o & 1C2 ] 4D 17 10 5 0 19 BQ
Non-inverting outputs CLK z T T T a
(2) - (23) 7 .60 |19 50 7 &b |21 6Q
SN54AS5823 (JT, FH) SN74A5823 (NT, FN) 10 33 20 D W 22 e e e e o
= 20 o T 20 [ 80 |21 30 @ 60 |23 50
aD 1 3Q 10 a0 22 2 10 70 24 aQ
T 15) 20 ., [7"_¢Cti|=zs 1o T80 |25 30
(6) (19) sQ 12 GND| 24 Veg 12 60 |36 20
50 (18) (R I
6D e 6Q T4 GND |28 Vcc
7D ——— 70
(9) (16)
Rhet S 8Q
op 00 081 g
t Pin numbers shown on logic symbols are for JT and NT packages only.
ne — no internal connection.
3-181
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824 logic symbolt pin assignments
9-BIT BUS INTERFACE FLIP-FLOPS e ar = T, NT PACKAGES FH, FN PACKAGES
WITH 3-STATE OUTPUTS —i(17) ! O T35 ciK Hinc R ) NEEne
G S e o / i e CLR —R 2 1D |14 TIREN)| 2 ©€ | 16 cIx
igh-speed para registers with positive — (14) 3 20 15 90 3 ) 17 CLKEN
2 —r
edge-triggered D-type flip-flops CLKEN (13 Sl 4 30 6 80 4 20 | 1a s%a
® |nverting outputs CLK —‘> c2 J 5 _ab |17 70 5 3b | 19 80
(2 = (23) 6 50 |18 en 6 ab [20 70
10 —2p > v 10 7 6D 159 50 7 5B 21 sa
o5 Al (22) .o [E 5 [ = 8 e |22 e
36 (4) (21) 10 9 8D |21 30 9 60 |23 sa —|
— (5) (20) 10 o5 2 20 10 70 24 40
SN54AS824 (JT,FH) D8 e 22 [ R[22 a 1180 |25 aa
SN74AS824 (NT,FN) 5D i7) e 2Q [12 onD[ 24 vge [[12 98 |26 =20
60 — _”_q'_sa 13 cA ] 27 10
75 8 (17) 70 14 GND| 28 vge
o6 :;![l” I~ {1 (16) 8q
[:15] | 115) a0
825 logic symbolt pin assignments
8-BIT BUS INTERFACE FLIP-FLOPS oc; W e & JT,_NrP;CKAGEs FH, FN PACKAGES
WITH 3-STATE OUTPUTS 5 L I H IR T (SR =
\ ; ; . oc2 12 EN 2 OC2 [1a CiKEN|[ 2 Bo [16 ox
® High-speed parallel registers with positive 0C3 @P—‘\ 3 1D 15 80 3 883 (17 CIRIn
edge-triggered D-type flip-flops ZoR (11) 4 20 |26 70 4 10 |18 8o
® Non-inverting outputs 14) R s 3 [17 s 5 20 19 74
CLKEN Et—“'" G1 6 4D |18 30 6 30 |20 ea
CLK o 1c2 ’J 7 50 |19 <0 7 & |21 sa
(3) {22)80 8 60 |20 30 8 m |22 nc
10 20 p © 9 70 [21 2a 8 &0 |23 40
SN54ASB25 (JT,FH) ooy et 2Y_ 0 T e[ a—s—
SN74AS825 (NT,FN) 30 8| 1 200 50 [ R B8 | o Tx= o
4D 6) (19) 40 [z oND[2a vee 12 80 |26 10
17) (18) s 13 CLR |27 B8&3
5D T an 14 GND |28 Vec
60— 60
70 191 (16) 70
gp (10) (15) 30
826 logic symbolt pin assignments
i ; — J4T. NT PACKAGES FH. FN PACKAGES
8-BIT BUS INTERFACE FLIP-FLOPS &e a~] & T T o e T
WITH 3-STATE OUTPUTS ocz 2 EN 2_ocz |14 GRER|| 2z 0% |16 oK
® High-speed parallel registers with positive oc3 23 3 16 T1s =a 30 [17 CIREN
edge-triggered D-type flip-flops ctr M1 = 4 20 [ 70 4 15 |18 aa
® |nverting outputs 14} SRS o | K750 Sl IR
CLKEN TR G1 J 6§ 40 |18 s0 & 30 [2 s
CLK —— 1c2 7 50 |19 4a 7_4b J21 sa |
(3) 5 (22) 8 60 |20 a0 8  nc 22 ne '|
SNS4AS825 (JT,FH) 1D a)—l‘—“- 20BN IR 10 T B 2120 9 55 |23 a0
SN74AS825 (NT,EN) 20 —— DN ' 20 [0 85 [22 10 10 60 |24 30
a5 (5) 20) 3q [0 ¢im |2 o&@ | 75 T3 20
4B 16) (19) aq |12 GnD[2a wvee 122 80 |28 10
~ 7 (18) 13 CR [27 o4
5D -:ﬁb Il 50 4 GND |28 Ve
6D —1I ———=— 60
75 19~ {16) 54
ab (10) 115) 8q
t Pin numbers shown on logic symbols are for JT and NT packages only,
nc — no internal connection.
3-182 I TExas
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PRODUCT GUIDE

832 logic symbolt pin assignments
{1) FH,FN PACKAGES J.N PACKAGES
2 3 1A =1 2
HEX 2-INPUT OR DRIVERS e > B3,y AT TR =TT
(4) 2 18 12 4A 2 1B 12 4A
typical performance o1l | 6) 5y 3 v |13 a8 |3 v |13 48
25'—m—— a4 2a |14 5Y 2 2a0 |4 sy
egni 1 lleli an—= o ., 5 28 |15 SA 5 28 |15 5A
TVPE ;‘E;’:LT aLuE;EL opvay| FONER/|  5p BT & 2v |16 58 5 2v |16 58
UTPU uT GATE aat12) i T 3A |17 BY T 3 172 oY
CURRENT| CURRENT o (13) —2aY 8 3B 18 6A 8 38 18 6A
SN:M?;B? 1imA —12mA | 4ns | 53mW 03! el E 3 |19 e |[ 9 av | o 68
SN74ALSE32 24 mA ~ 15 mA ans 5.3 mW
p— 5 10 GND | 20 V| 10 GND| 20 V
SNBAASZOZA| A0mA | —40mA | dns | 17 mW 5B ce|[v0 i
SN74ASBI2A 48 mA ~ 48 mA 3Ins 17 mW BA 18) (17)
58—-——“9' Ly
SN54ALS832 (J,FH) SN74ALS832 (N,FN)
SN54ASB32A (J,FH) SN74ASB32A (N,FN) - .
positive logic: Y = A+B
841 logic symbolt pin assignments
10-BIT BUS INTERFACE D-TYPE gc - = JT,NTPACKAGES || FH.FNPACKAGES
LATCHES WITH 3-STATE OUTPUTS PO 1/ A 1 ©C % a=(CE| Ui Sie:
2 1D 14 100 2 OC 16 C
@ High-speed parallel latches — noninvertin
gtraﬁspar::t ! g 02 e v l—=ia 3 20 [1s 9a |[ 3 1o |17 100
2 20 (3) (22) 20 4 3D 16 8Q 4 20 1890
i 4 D (4) @1 .4 5 4D ZcTa 5 3D 19 80
SN54ASBA1 (UT, FH)  SN74ASBAT (NT, FN) * " 7ig) oo 2 [ s [ e[ 6 [ 10
(6) 7 60 | 19 sQ 7 sD |21 60
5D 119) 5a
7 [ —(181 8 1D | 20 40 8 nc 22 ne
6D @) T 6Q 9 @b |20 30 |[ 9 e |23 50
7D 70 10 a0 22 20 i 70 24 40
ab2 | | 116] g T 100 | 23 10 |[11 8o [25 3@
SO HoE ] 0s) o~ [z _onp| 24 vee|[12 9 [26 20 [}
T (11) (14) 100 13 10D | 27 1Q =)
14 GND| 28 Vce "':'
e
]
842 el 5
logic symbol t pin assignments -D
10-BIT BUS INTERFACE D-TYPE Y JT, NT PACKAGES FH, FN PACKAGES o
1 N sl el
LATCHES WITH 3-STATE OUTPUTS o 3 & el IARE 1o \EFineiai | SRS o.
©® High-speed parallel latches — inverting ( A ': 10ui| ez e 1630
transparent 1B 2) D b 7] (23) 1a 3 EE 15 9a 3 ‘\E 17 10Q
25 13) EEIE a 30 |16 Ba 4 20 |18 90
S 2 s 4b |17 70 s ab |12 80
4AS842 (JT, FH N74AS84 s 5 (21} 2 =
SNS4ASBA2 (T, FH)  SN74ASB42 (NT. FN) 35—t @) 30 55 [ e |[o © | i
aD ?"2“ -~ a0 7 60 | 19 50 7 sb |21 60
s LI S | 9] o s 70 |20 a0 8 ne |22 no
60 7~ (18] e} g 80 21 30 a &0 23 50
76 8) 07l 54 w0 9b | 22 20 10 1D 24 4aQ
3B 19) 116)_gq 11 10D | 23 10 11 8D 25 30
9B 110) (15) a0 12 GND| 28 Vegl[12 9D 26 20
= TR T a) 13 10D | 27 10
100 ——= ———— 100 14 GND| 28 vVce
t Pin numbers shown on logic symbols are for J, T, N, NT packages only.
nc — no internal connection.
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843 logie symbolt pin assignments
9-BIT BUS INTERFACE D-TYPE )
LATCHES WITH 3-STATE OUTPUTS ac l_'l‘l_)b- EN JIT.NT PACKAGES | [FH, FN PACKAGES
AT I ! CLR —x g 1_0o¢ [ ¢ 1 _ne 15 nc
High-speed parallel latches — noninverting BRE (14) 2 10 4 PRE|| 2 OC |16 ¢
transparent P (13) 52 3 20 15 8Q 316 17 PRE
c1 'J 4 30 16 80 4 20 18 90
SNSAASBA3 T, FHI  SN74AS943(INT,FN)  1p 120 rio——0 23) 1o |5 4 [7 70 |[5 3 [ ea
n 13 (22) 6 50 |18 ea 6 40 |20 70
(4) - (27) 2Q 7 80 |19 sa 7 50 |21 ea
30 B o 3@ 8 D 20 40 |[8 m |22 m
ApE=l T a0 8 8D |21 30 9 60 [23 s0
5D 6 (19) 50 0o 9 |22 20 [[10 70 | 2a =0
6D (7) e 11 8] 6o 11 TA| 23 10 11 80 |25 3o
7p [8) (17) h:’ GNDJ 24 Veel[12 90 |26 20
@) e ‘9 13_CIA | 27 _1a
8D (10) s 8Q 14 GND| 28 Vo
9D g e e —— o
844 logic symbolt pin assignments
9-BIT BUS INTERFACE D-TYPE ol
LATCHES WITH 3-STATE OUTPUTS oc —”h- EN JT.NY PACKAGES ][ FH, FN PACKAGES
® Hahanes el bt x : PRE (iRIFN s - N | 15 nc
igh-speed parallel latc 85 — inverting m (14) 2 ) 14 CLR 2 oc 6 C
Sransparent c A3 AL 3 20 |15 sa |[ 3 10 |17 @A
c1 4 30 |16 80 4 20 [18 sa
SN54ASB44 (T, FH) SN74AS844 (NT, FN) 10 12) o 10 : = (23) 1a 5 4D 1770 5 30 19 8a
o A - - (22) 5 6 50 |18 6a || 6 b |20 70
= (4) 121) 2 7 60 |19 sa 7 50 [21 6O
T —120) 2 [8 5 |20 40|68 m [z a )
4D E:—J:- i) 40 9 80 |21 3a 9 60 |23 sa
= 1 =
50 —Ix — 12! 6q 10 90 |22 20 |[10 70 24 a0
eb )y (18) " _PRE| 23 1a || 80 |25 aa
75 E.b (17) :g 12 GND| 24
= (9 (16)
D —
845 logic symbolt pin assignments
8-BIT BUS INTERFACE D-TYPE T I B JT, NT PACKAGES FH, FN PACKAGES
LATCHES WITH 3-STATE OUTPUTS — 5 e = BT | 15_ne
® High-speed parallel latches — noninverting O_cz (23) 2 0¢2 |14 PRE 2 ©OCi |16 c
transparent 0C3 —I 3 10 |15 sa 3 B2 |17 PRe
pREM_E 4 20 1670 4 10 |18 8Q
g 11] 6§ 30 |17 ea 5 20 19 70
SN54AS845 (JT, FH) SN74AS845 (NT, FN) CLR —Il g ——=
(13) 6 4D 18 6 30 20 60
c c1 7 50 19 40 7 aD 21 50
13) (22) 8 60 20 30 8 nc 2 nc
10
1 (4) IDESERY 21) 20 8 70 |21 20 9 50 [23 4a
20 =] =0) 10 80 |22 1a |[70 60 |2¢ a0
30 3a 1 &R 23 66 |[n
ap L&l 119) 4a 12__GND| 24 veg|[12
) (18) =
5D 5Q
8D i8) (17) sa
70 (a) (16) 70
8D {10) (15) 8a
t Pin numbers shown on logic symbols are for JT and NT packages only,
nc — no internal connection,
3-184 Texas
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PRODUCT GUIDE

846 logic symbalt pin assignments
8-BIT BUS INTERFACE D-TYPE e (1) & JT, NT PACKAGES FH, FN PACKAGES
LATCHES WITH 3-STATE OUTPUTS — (2) 106 fis ¢ fl 1 e 118 o
ocz EN 2 0Ocz |14 CLR 2 OC1 |16 C
@ High-speed parallel latches — inverting oc3 (23) p | 3 1D |15 80 3 ©Oc2 |17 CIR
transparent PRE 14 57 a4 2D 16 70 4 1D 18 BQ
(11 5 b |17 6Q 5 20 |19 710
CLR —IR 8 4D |18 50 || 6 3o |20 60
SNG54AS846 (JT, FH) SN74AS846 (NT, FN) (13) D
—I=c1 7 50 |19 40 7 4D |21 50
— (3 (22) 8 6D |20 3G 8 nc 22 e
104 o D2V 12 5 75 |21 20 |[ 9 5D |z a0
2D 20 10 8D 22 10 10 6D 24 30
15 18 1200 ;o [m_FRe [z OGa|[n 70 |25 20
45 16) (19 4q 12 GND| 24 Vec||'2 8D |26 10
2t 1 13 PRAE | 271 0OC3
o L 18 sa [ _owp [z v
~ (8) 17 ce
6D 60
70 9 118 7Q
= 10) 18) o
850, 851 pin assignments
JD, N PACKAGES FH, FN PACKAGES
1 0F 16 DATA SELECTORS/MULTIPLEXERS 1T ET 15 D 1 E7 15 D
2 __EB 6 C 2 &6 16 C
® Registered select lines (850) 3__E5 178 3 E5 178
® Latched select lines (851) SESLEA, JHESIA AR 1B A
@ 4 nsdata to output S L Ty g B3 197 ¥
o s Clockito oltpit G E2 20 EIS 6 E2 20 El5
7 Et il El4 7 E1 2 El4
@ Three-state outputs controls for both =% TRREE A ER 27 IELS
autputs 3 Gv/GY| 23 EI2 9 GY/GY| 23 EI2 3
10 /G 24 EN 10 GIG 24 Eit
SN54AS850 (JD, FH) SN74ASB50 (N, FN) 11 GW 25 E0 |[11 GW 25 EI0
SNB4AS851 (JD, FH) SN74AS851 (N, FN) 32 CK/GL| 26 E® 12 CKIGL |26 E9
3 W 27 E8 13 W 27 €8 g
logic symbolt °AS850 logic symbolt *AS851 1a°_GND |28 Vec||14 GND |28 Veg 5
MUX MUX
PRRALLI P g 10 620 o
av 195 20en21 av 121l 20en21 -
w1 20enz2 ow M _Ya0enz2 3]
cl.n-'i-’-:'—>c23 'SE%D- c23 =
S0 18) 12300 sa—'—zsnu o]
g1 121 0 ol vl il 0 o
o :1:) = Sz%:l_ G — 2
531;—}’- 2303 sam-'— 2303 o
T 9 AT b JiL]
D'l-rd 219——Y D1 8 1 aAgp——Y
P22 02752
03 3 03 3
(4) 14)
D4 e | (3) =] (13l
v 2gpP—W os T —° nYypP——W
0E 6 D65y 6
D7 7 D7 7
el e
D9 9 e
om-—-:;i’, 10 D10 :::: 10
o ! Abrrr T s
012 12 D12 12
(22) 122)
013 Z5 2 AT S
D14 20! 14 D14 25 14
15 15 D1s & 15
1 Pin numbers shown on logic symbols are for JD, JT, N, and NT packages only.
nc — no internal connection.
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852 logic symbolt pin assignments
8-BIT UNIVERSAL " [PORT CONTROLLER] JT.NT PACKAGES FH.FN PACKAGES
TRANSCEIVER/PORT | 1 s0 |13 a8 Ve || 15e
CONTROLLERS 52 B 2 2 s1 14 B8 2 S0 |16 08
Arevarr i B2 3 52 [15 B7 3 s1 |17 B8
® 8 soloctable transceivert/port |J 4 Al |16 86 4 s2 |18 87
functions oy 51 5 A2 |17 85 |[5 A1 |19 s6 |
® 3.state buffer-type outputs SERING—— 211 11-1(4/5/6) 100 (21 6 A3 |18 B4 6 A2 [20 Bs
drive bus lines directly “'*"‘t:z“ iZ itk 100 °ﬂ“W3‘+“’ 7 A4 |19 83 7 A3 |21 g4
2 2 7<i1/355)] 1240/4 Z13
® 24.pin 300-mil package L1t 134079 100 1, 8 A5 |20 82 8 nc 22 nc
1143 4z14 9 A6 |21 81 9 A4 |23 B3
SN54AS852 (JT,FH) ) =1 =0 >1 (20) 10 A7 (22 serIN|[10 As |24 @2
SN74AS852 (NT,FN) “""t:z‘f' 1611072 100 “’?1‘0‘73"’“ 11 A8 |23 cik |1 As |25 &1
T<i1am 1540/4 216 W B -
-+16(1/5) 16-+(1/3) 10D 42 Vee {12 A7 |26 SERIN
@ T2 +217 . 13 A8 [27 cix
A:-’;'—ﬂ'—b 4—bu53 14 GND| 28 Vee
M'_:‘_’_ (18) o,
AE%‘-—M 17) gg
N s 16! gg
PYALSE Lep-15! gy
(1) =1 1=0 =1 (14)
233 334(0/2) 100 0/2/41DK7 | B8
T i1/ars) LI TN 1)
34(1/5) 34111/3) 100 T2 ISp———a08
f3s.3 p235
For further information, contact the factory.
856 logic symbol pin assignments
8-BIT UNIVERSAL [PORT CONTROLLERI J, N PACKAGES FH. FN PACKAGES
TRANSCEIVER/PORT - - " OB [13 a8 _|[1 nec [15 ne
CONTROLLERS e e L] i 2 DEA |14 88 || 2 OFB |16 as
MODE - 3 MODE[15 B7 [[3 OFA |17 B8
® B selectable transceiver/port cux 23 o5 21 NS 4 A1 [16 86 4 MODE 1&‘
functions I'J SIA2 17 B5 5 Al 19 BE
L] 3-state buffer-type outputs (221 21 1=0 6 A3 18 B4 6 A2 20 BS
drive bus lines directly BRI 128 61150 7 A4 |18 B3 |[|7 A3 |21 B4
: : ‘"‘“”:z’ 71050 B8 A5 |20 B2 8 nc |22 nc
Ll -pin -mil package 121
S RITS00 il packen V<4 3BV P10l i—as jzem 9 Aa |23 63
+80 za
4oa 294 10 A7 |22 semmNfio0 A5 |2¢ 82
SN54ASB56 (JT,FH) 2
SN74AS856 (NT FN) e Ell =0 11 AB [23 CIK [[11 A6 |25 B1
. Az—'q.»: 210 10tos0 o 12 GND |24 Vg |12 A7 |26 SERIN
V4 JIW:!-D—B: 13 AB |27 CLK
104 :” 14_GND |28 Vco
Ay e L2y (19)
Ad [tl] 118}
‘“lnl (17)
Sm] 116)
a7 0%y 8y
21 =0
1
A8 228 28-1-050
(18)
:qu :bv:t»—'las
29,0 z29
£30.1 ZCIU.—_.!‘_S}Q!
For further information, contact the factory.
TPin numbers shown on logic symbols are for JT and NT packages only.
nc — no internal cannection.
S INSIJ;{UMENTS
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857 logic symbolt pin assignments
JT, NT PACKAGES
HEX 2-TO-1 UNIVERSAL T so 13 COMP
MULTIPLEXER gl ) 0 2 1A 14 ay
e Three-state buffer-type 51}.&— 1 G'i i '5‘ :z ::
1
outputs COoM Lok, 5 2A 17 &Y
e True or complementary ENS 6 28 18 58
Miata 7 2y 19 5A
EDS 20 _6Y
ENG 38 B
SNB4ALSB57 (JT) SN74ALSB57 (JT.NT) 2 S =
SN54AS857 (JT,FH) SN74AS857 (NT,FN) 1A(2l i T S 1 OPER=0|23 S!
- (4} 12 GND 24 Vg
45—
& 5V FH. FN PACKAGES
o (3) : 1 nc 15 nc
(5) (7) 2 S0 16 COMP
(6) 2¥ 3 1A 17 4y
2B | [T 1848
T o) . 5 1Y 19 4A
Bl e 6 2A 20 5Y
4Aﬂ}__ (14) 7 28 21 58
4B (15) ———AY. 8 nc 22 nc
{19) g 2Y 23 5A
SA-8) | 17 10_9A 74_6Y
58— 1138 25 68
BA. z2) (20) 8y 12 3Y 26 BA
gtz | 13 OPER-0[27 S1
_7__.>1 T 14 GND |28 Vec
*3‘ 6V —(llovzn-n

3

Product Guide

tPin numbers shown on logic symbols are for J, JT, N, and NT packages only,
nc — no internal connection.
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866
8-BIT MAGNITUDE COMPARATORS

* Fast compare to zero
* Arithmetic and logical comparison
* Open-collector output for P=Q

SN54AS866 (JD,FH) SN74ASB66 (N,FN)

logic symbolt

CoMP
M [LoGIc]
M [ARITH, 2 COMP]

PLE =—0onu C1

1D 1=0 jo

P>Q |30

maj3o

P=0J3D Of——— p-q

il

20 1-0 o

pin assignments

JD., N PACKAGES
1 QOLE 15 OLE
2 UA 16 P>Qout
3 P<Qn [ 17 P<Qout
4  P>Qin 18 PO
5 Q7 L |
6 Q6 20 P2
7 a5 Z1 P3
[T 22 P4
9 a3 23 PS5
10 a2 74 P8
T af 75 F7
12 Q0 26 PLE
13 P=Qout] 27 CLRQ
14 GND 28 Vce

FH, FN PACKAGES

1 _QLE 15  OLE
2 UA 16 P>Qout
3 P<Qin 17 P<Qout
4 P>Qin |18 PO
5 Q7 19 P1
6 Q6 20 P2
7 Q5 21 P3
8 Q4 22 P4
9 Qa3 23 P5
10 Q2 24 P8
" o, 25 P7
12 Q0 26 PLE
13 P=Qout|27 CLRQ
14 GND 28 vce

W

867, 869

logic symbol, ‘AS8671

pin assignments

CTADIV 256
8-BIT SYNCHRONOUS sol1) o 0 m
) M 1 s0 |13
o BIDIRECTIONAL COUNTERS L AlAE 145010 13 TS T
- (LI P . : 1
(o] ® °‘AS867 has asynchronous clear ST pees chbastr ] 3 A LT
4 8 6 Q
o ® °‘AS869 has synchronous clear etk _bce1 4513450 e = Of
c ; : Fon
e Ripple carry output for N-bit r 6 D 18 Of
(9] (3) (22)
~* cascading A—Icl 12.60 o Oa 7 E 18 Gp
S L] |—2l.aq 8 F 20 ac
o ® Fully pragrammable with synchronous c B ] | (200 o e T g
(19)
(= counting and loading ot 0o 10 H 22 Q
(18] A
=0 [t 0g
o ) Vi) of 11 _ENT |23 ENP
() FUNCTION TABLE ) TIPS 12 GND 24 vee
H_to) |18 o
s1 S0 FUNCTION o R
logic symbol, ‘ASB691 2 50 |16 Te5 |
= = Dhad il CTADIV 256 3 81 |17 cx
L H Count Down :T':}M‘g‘ 2 A |18 Of
H L Load e | 1,4,5CT=0] j‘_‘-‘Lﬁ 5 B 19 Qg
1) o
H A Count Up g P 3,4,5CT=255| B 20 Of
L 7 D |21 Qg
CLk A _baco/1.4,5-124,5+ et
Supersedes table in 1981 Supplement to TTL Data Book et T E 73 ap
al— —_Ju
PR oy 22) 0, 0 F 24 Oc
SNB4AS867 (JT,FH) SN74AS867 (NT,FN) B4 21 =G 25 0Op
SN54AS869 (JT,FH) SN74AS869 (NT.FN) c 5| ETR R EL R
o ::: ——EE;—C‘B 13_ENT |27 ENP
: i ‘—Tg: 14 GND |28 veo
(L] -
o) [T
TPin numbers shown on logic symbols are for JT and NT packages only.
3-188
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-

87“ logic l\rmlmlt pin assignments
DUAL 16-BY-4 REGISTER AL L paskaces
[REG FILE 16 X 4] 1_so [13 pas1
FILES 12) 2 10 |14 DQB2
- - ' ) 1AD(— A 3 1A1 [15 DQB3
e Each register file has individual 147430 ___| 0 4 1A2 |16 DQB4)
write/enable controls and 128 | 1AL 5 1A3 |17 s3
address lines 1A3..(_5.]__ 3 6 W |18 W
: (19} 7 s2 |19 240
e Haswwod-bitdata IO ports  2A0-Cr—1g 8_DQA1|20 ZA1
e 24-pin 300-mil package zm......._u“ aal 5 DOAZ|21 2A2
2a2.2<7 |} 15 10 DQA3|22 2A3
SN54ASB70 (JT,FH) 2a34220 13 11_DOA3|23 S1
SN74AS870 (NT,FN) so—2L__{fcogio 12GNDY {248V oe
(23)
5;-{77-— CliGi FH, FN PACKAGES
S €2 [Ain] 1 ne 15 nc
_t_.:_- EN12 [Aout] 2 S0 [18 DOB1
(17) i 3 1A0 [17 DaQB2
s3 C3 [Bin]
| e (B % 1A |18 DG83
— (6) 5 1A2 |19 DOB4
1!-(‘#‘ ca 6 1A3 |20 s3
2W——__m C5 7 W |21 W
8) (13) 8 nc 22 nc
DQA1 | 26 RAM 16 X 1 27 DQB1 9 S2 [23 2A0
MUK [REG 1) MUX 10 DOA1|24 2A1
i1 DOA2|26 2AZ
712 6-41A.0,2(1/3)4D 13V 12 DOA3[26 2A3
741A7340 1At z8 |3 DQA&f27 S1
lsi® 8477 i@ GND |28 Ve
RAM 16 X 1
9,10 mf(izl 9411
8- 2A,0.2(17315D 3
74 2A135D  2a429
9 4p 14
Qa2 (9) les (14) pas2
paaz 1% s | | ¢-p-115! DOB3 [+}}
poas kg, L ¢»-1% DaBs 2
=
et
Q
=
o
[=]
=
o.
1Pin numbers shown on logic symbols are for JT and NT packages only.
nc — no intemal connection.
l Texas 3.189
NSTRUMENTS
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871 logic symbolt pin assignments
DUAL 16-BY-4 REGISTER [REG FILE 16 X 4] J. N PACKAGES
FILES (4) 1 DAl |15 D@81
IAGT. 0 2 DA2 |16 DQB2
e Each register file has individual A1 6 1A 10N 3 S0 |17 Dpae3l
i 1A2_16) 15 4 A0 |18 DQB4|
write/enable controls and 1A3.1D) 3 5 1A |19 =3
; AL - L
address lines (21) 6 1A2 |20 2w
® Has ane 4-bit data 1/0 port e w2 |° ZIRIAIH ] 2 VEEZADL]
5 -0l ata ort;

s P 2‘“—3"); a2 8 1w |22 2A1
the other 4-bit data word has  2a2.123)__ | 15 s sz |23 2A2
individual data inputs and 2Aa3_(24 3 10 QA1 |24 2A3
data outputs W% co/G1o :21 g:: :: 3.;3

® 28-pin, 600-mil package MT c1/611 13 QA4 |27 DAa
52, C2 [Ain] 14 GND |28 V,
SN54ASE71 (J,FH) A =
SN74AS871 (N,FN) s3.19) 3 (Bin) FH, FN PACKAGES
EN13 [Bout] 1_DA1 [15 Daos1
18 s 2 DA2 |16 D@82
zw_-(m] 3 so |17 Dpae3
———l (5 4 1A0 |18 0QB4
pa1_t1) 1 L (15 5 1Al [19_s3
-2 RAM 16 X 1 z7 DaB1 6 1A2 |20 2W
MUX [REG1] MUX 7 _1A3 |21 24a0
s
(10) B W |22 2a1
QAT g7 12 a--u,tizm!uo 137 T | P ST
711A134D  qat 78 10 _0A1 [2a 2A3
4810 8417 i1 _0A2 [25 s1
RAM 16 X 1 12 QA3 |26 DA3
T
64-2A.0.2(1A)50 cL
7+4+2A1,3,5D 2A+ 29
paz_l2) (16)
(11 l¢-p——DOB2
pAs_{28] | “7)
DQB3
aaz_12) -
27
oAd_{ZT__ PR
aag 113
t Pin numbers shown on logic symbols are for J and N packages only,
nc — no internal connection,
INSTRUMENTS
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873 logic symbolt pin assignments.
1062l _~rey JT, NT PACKAGES
DUAL 4-BIT D-TYPE LATCHES 1C-'2L—‘C1 1 1CLA|13 2CLA
o LI o 2 10C |14 2C
e Three-state buffer-type outputs 1CLR R J TR T
drive bus lines directly 10123 B B VE—2Lim 4 1Dz |16 203
e Each 4-bit word has enable, jozae ) |© tony) oo, 5 103 [17_202
clear, and output control 1[:!:!L —@103 3 ;g: :: ?gl
. 16) (19)
inputs D4 ———104 8 202 |20 103
9 203 |21 102
typical performance 25T (1) o TN 10 204 |22 1@1
4
TYPE | CLEAR| OUTPUT | DELAY | POWER 28 _py Y T TERT T
b 12 _GND |24 Vce
‘ALS873] LOW Q 11 ns |67.5 mW ZCLH——I:"-_': o
‘AS873 | LOW Q 4.5ns | 358 mW w1 Lo B vi—8l o0 FH. FN PACKAGES
(8) (17) 1 _nc 15 nc
202 (9} (16) 2a2 2 1CtA|16 2TIA
SN54ALS873(JT,FH) SN74ALS873 (NTFN) 203 o] WZUS 3_1BC [17_2¢C
SNB4AS873 (JT,FH) SN74AS873 (NTFN) 204 ——— ———— 204 4 _1D1 |18 208
5 102 |19 203
§ 1D3 |20 z02
7 104 |27 201
8 nc 22 'nc
9 201 |23 104
o 202 |24 103
11203 |26 102
12 2D4 |26 101
13 20C |27 1cC
74 GND |28 Ve
874 logic symbolt pin assignments 3
DUAL 4-BIT D-TYPE EDGE- 157:'%::4:;;\.__ ‘ T
1CLK c1 1 CIA13 2
TRIGGERED FLIP-FLOPS ) e > 58 14 2ok =
e Three-state buffer-type outputs al — rC o 3 101 15 20; -
-bi \ 10— 101 4 1D2 |16 20 —
® Each 4-bit word has clock, clear, (4) s v (21) 5 103 [17 202 =]
and output cantrol inputs sz I (201 192 6 104 |18 201 (L)
typical parformance ma—TG)_ -79]- 19 Zas<01 8] SIN108
104 |———— 104 8 202 |20 103 "5
DATA TIMES 9 203,121,102 =
SET PreTALLE EN 10 204 [22 101 he)
TYPE FREQ | POWER HOLD 04) 11 _20C (23 1CLK (o}
2CLK >l
upP 13 o 12 GND |24 vee. —
SNGAALSB74 | 50 MHz |86.7 mW [10nsi| 4nsl| 20 A A o
SN74ALSB74 | 50 MHz |86.7 mW |10 nst| 4 nsl mt——‘[;’) I v-—:::: 201 R
SN54AS874 | 175 MHz [ 456 mw | 5 nst| 1 ns! ] e 2 1CIR[16_ 2000
SN54ASB74 | 175 MHz | 456 mW | 4 ns!]| 1 nst ] ey 22 3_1GC [17 20K
204 —— ———— 204 4 D1 |18 204
t Rising edge of clock pulse 5 102 |18 203
® 103 |20 202
SN54ALS874 (JT,FH) SN74ALS874 (NT,FN) 7 1Da |21 201
SN54AS874 (JT,FH) SN74AS874 (NT,FN) DG S | 2 2o
9 201 |23 104
10 2D2 |24 103
11 2D3 |25 102
12 204 |26 101
13 20C |27 1CLK
14 GND |28 Vgc
tPin numbers shown on logic symbols are for JT and NT packages only
nc — no internal connection.
3-191
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876

logic symbolt

- (2}

pin assignmants

DUAL 4-BIT D-TYPE EDGE- > c’fc 23] >EN1 e
K ———D¢C 15 132
TRIGGERED FLIP-FLOPS T [ 2 10C |14 20K
WITH INVERTED OUTPUTS @) 9 [= (22) 3101 |15 204 |
® Three-state buffer-type outputs 101 T > v ) a1 4 102 |16 2a3
Briva Bils lingsdiractl 1D2 102 5 103 [17 282
ive bus lines directly = 5 20 122 eoel| Tk
® Each 4-bit word has own clock, ie% @ | (9} =, 7_201 |19 104
preset, and output control inputs z 8 202 [20 133
— 1 9 203 [21 102
typical performance 20C ——Ed ey 10_20¢ [22 341 |
2cLk 114 b c1 11_20C |23 ciK|
DATA TIMES AL S [ 12_GND |24 Vce
SElS 7 = L 18) - FH. FN PACKA
TYPE FREQ POWER uP HOLD o1 ———Ji0 o v e 201 . FN GES
(8) 1 - 1 _nc [15 nc
202 e———— =t
SN54ALSB76 | 50 MHz | 86.7 mW | 10 nsl | 4 ns! ns & e igi 20, A ZPRE
301 17 201K
10} =
SN74ALSB76 | 50 MHz | 86.7 mW | 10 ns! | O ns! 204 (10) (15) 284 T T
SN54AS876 | 175 MHz | 470 mW | S nst| 1 ns! 5 1Dz |19 283
SN74AS876 | 175 MHz | 470 mW 4 nsl | 1 ns! 6 103 |20 282
7 104 |21 241
t Rising edge of clock pulsa 8 nc 22 nc
9 201 |23 1Ua
SN54ALSB76 (JT,FH) SN74ALS876 (NT,FN) ho 202 [24 143
SN54ASB76 (JT,FH) SN74AS876 (NT,FN) 1203 [25 102
2 204 [26 141
13 20C [27 1ClK
14 GND [28 vcc

sn logic symbolt pin assignments
JT. NT PACK j GE
_o 8-BIT UNIVERSAL so_t) [PORT CONTROLLER] AGES FH. FN PACKAGES
= ‘] 1 50 [13 a8 1 nc [156 ne
3 TRANSCEIVER/PORT :; ] ENZ 2 51 |14 B8 2 so |16 as
2,
(] 3 82 15 B7 3 s 17 B8
o CONTROLLERS cLk 230 e o e T
g ® B8 selectable transceiver/port 9 r 5 A2z |17 8% 5 A1 |19 B8
-
~+ functions AT ] [ e = 6 A3 |18 B4 6 Az |20 85
121 7 A4 |19 B3 7 A3 [21 B4
e 3-state buffer-type outputs i‘—q—lcz‘? 124 (/21100 mmnbvjo-.-u
G) 5 5 ] TQs) 1240 213 B A5 20 B2 B nc 22 nc
- drive bus lines directly L1y vadomnoo 1 9 A6 |21 B 9 A4 |23 B3
— e 24-pin 300-mil package P 140375) fz18 10 A7 |22 SERIN[I0 A5 |24 B2
ok (5] 21 1=0 > (20) 11 A8 |23 CLK [t A8 |25 81
(] SN54AS877 (JT,FH) ""‘":z: rRee :’"“"'E‘: \Ba 1Z_GND | 28 Vce |12 A7 |26 SEAN
7N 154
SN74AS877 (NT,FN) 4161 184 01anco 42 13 AB |27 ClK
o 1713/5) +217 o 14 _GND [28 Vvcc
g s
i Peale
PR TioT
AB, fe—— 1
LALDEE lep 15,
(1) 1 =0 Al (18)
8. 233 334(0/21100 02D B8
vanas) 3340 734 )
3,3 M40 24 3 o8
- 35(1/5) 35
1Pin numbers shown on logic symbols are for JT and NT packages only.
nc — no internal connection.
S92 INSTROMENTS
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878 logic symbol, ‘ALSB78, ‘AS8781 pin assignments
DUAL 4-BIT D-TYPE EDGE-TRIGGERED FLIP-FLOPS 150-2L_e=Ey JT.NT PACKAGES
(23) 1 1CLA[13  2CLR]
@ Three-state buffer-type outputs : ‘CLKT"—>C‘ T, TR
5 icLR——E>1R
® Each 4-bit word has clock, clear, — 3 1D1 [15 204
and output control inputs 1D1—L-ID > V‘—:z—i:m‘l : :g: :g ;gg
typical performance IDZ—%;))——- o) 102 % 1D4 |18 201
103 ———— 103 7 201 [19 104
TYPE FREQ | POWER DATA TIMES 1ML L (19) 404 8 202 (20 103
SET-UP | HOLD 3 203 |21 102
SN54ALS878 (50 MHz [86.7 mW | 10 nst | 4 nst — (11 10 202 |22 1a1
SN74ALSB78 |50 MHz |86.7 mW | 10 nsf | O nst e 71 20C |23 10K
SNG4ASB78 1756 MHz| 463 mW | 3nsi | 3nst 2cLK— 2P C1 12_Gnb |24 Ve
SN74ASB78 |175 MHz| 463mW | 2nsi | 2nst 2BCA——E1R . e
= e I‘ (18) FH. FN PACKAGES
tRising edge of clock pulse 201 w P VpP—2a1 1 nc [15 nc
SNE4ALSB78B (JT,FH) SN74ALSB78 (NTFN) 20248 | 07) o 2 1GA[16 26w
SN54ASB78 (JT,FH) SN74AS878 INT,FN) 20312 | _‘(_@_203 3 16C |17 20K
(10) 15) 4 1D1 |18 204
20 204 5 1pz [19 203
6 103 |20 2Q2
7 1Da [21_z01
B8 nc 22 nc
s 201 |23 104
10 2D2 |24 103
1203 |25 102
12 204 [26 101
13 20C |27 1CLK
4 GND |28 Vcc
879 logic symbol, ‘ALS879, ‘AS8791 pin assignments 3
DUAL 4-BIT D-TYPE EDGE-TRIGGERED FLIP-FLOPS 106 2_eafen T, NT PACKAGES
WITH INVERTED OUTPUTS 1CLK (23) c1 1 zattﬁ 13 2C0R @
@ Three state buffer-type outputs 1CLR EL—E-E‘R ; :m :: :g:x o
® Each 4-bit word has clock, clear, mB b v 122} e 4 102 [18 203 5
and output control inputs. 1D2 l’“_ 121) 102 : :E: :; ";gf
typical performance 1D3 ((EE: :fg: a0 7 201 [19 104 t;
104 ———— P 184 B 202 |20 103
TYPE FREQ | POWER | DATA TIMES s 208 |21 a2 .g
SET-UP | HOLD — (11) 70 204 |22 11
SN54ALS879 [ 50 MHz |86.7 mW [ 10 nst | 4 nst 200 FTJ:' EN S o8 PR 3 E
SN74ALS879 | 50 MHz [86.7 mW | 10 nst | O nst EELhy 'T;)-—-> cl 72_GND |24 _Vcg o,
SN54ASB79 [175 MHz| 470 mW | 3 nst | 3 nst 2CLR —— 1R
SN74AS879 [175 MHz | 470mW | 2nst | 2nst e ﬂ'—?n = g:.ﬂ'. B |F";‘:N TOKASES
tRising edge of clock pulse 20z 18| b 7 =, 2 1CiAj168 2CLA
SN54ALS879 (JT,FH) SN74ALSB79 (NT.FNI 203 (9) {16} 283 3 10C |17 2CLK
SN54AS879 (JT,FH) SN74AS879 (NT,FN) (101 1s) o~ 4 101 [18 208
i ey 204 % 1Dz |19 203
® 103 |20 202
7 104 [21 201
8 nc 22 nc
3 201 [23 104
o 202 [24 143
11203 |25 102
12 204 [26 101
13 20C |27 1CLK
14 GND | 28 Vee
1Pin numbers shown on logic symbols are for JT and NT packages only
nc — no internal connection.
Texas 3-193
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3 8 n logic symbolt pin assignments
DUAL 4-BIT D-TYPE LATCHES we e JT. NT PACKAGES FH. FN PACKAGES
WITH INVERTED OUTPUTS 1c ‘t"ﬁ' c1 L. { K41 =i
PRE 201 14 2C 21 16 2PAI
1PRE —Iﬁ 5
e Three-state buffer-type outputs o 23] 3 101 |15 284 || 3 10C |17 2C
drive bus lines directly M —-i0 D> ¢ 131 4 1218 283]f 4 101 [18 22
102 (4) (21) = § 103 |17 202|| s 1p2 [19 203
® Each 4-bit word has enable, (5) t20) 12 6 104 |16 281/| 6 103 |20 282
preset, and output control 103 P—— 103 7 201 |19 104 || 7 1D4 |21 2G1
" (6) (19) . =
S 104 ———— | 104 B 202 [20 1G3|| 8 nc 22 nc
1R 9 203 [21 10z ([ 8 201 |23 10a
typical performance 2ﬁ-ll"—h- EN 10204 |22 101 [[10 202 |24 743
2c 114) o 11 20C [23 1C [h1 203 |25 142
TYPE | OUTPUT | DELAY | POWER = (13) 12 GNO 24 wvec|[12 204 [26 101
= 2PRE S 13 20C [27 1C
"ALS880 Q 11.5ns | 88 mW il r fi8) e
21—+ > v 201 =
SNB4ALSBBO(JT.FH) SN74ALS880 (NT,FN) 2 18| il e
SN54AS880 (JT,FH) SN74AS880 (NT,FN) 203 ':'?ET_ e (16 s
204 b 051 o,
881 logic symbolt pin assignments
ARITHMETIC LOGIC UNITS/ 6 ALU ~JT, NTPACKAGES |
FUNCTION GENERATORS 50#1 0 T B0 [ 13 B
4-bit ALU's/F Ll (... 15 cpptiL7 i -
e 4-bit s ncti 3 s3 15
: e s 1 Ly o scopmli? 5 R
Generators (3 a1 (14 — - n+d
® Same operating modes as = 8 6(P-0) & (16) ASD 5 S0 8 B3
‘AS181A, 'S181A expanded to =T I (0...15) co Cntd 7t | 19 A3
include status register checks Ch——ClI B M 20 B2
3 To 21 2
=] | 10 F1 22 B
2 Zo_t2
typical performance A0—_=I]p 11 F2 23 A
= 1 19 gy 12 _GND | 24 vgg
so-1ledy
CARRY 16-BIT TOTAL | _ 23)
TYPE | 1iMe | aDD TimME | POWER | A1 B . (0 o T PACKAGES
‘ASBB1A[ 7.5ns | 20ns | 560 mW| §1-22esdy e o
(21)
(210 ) 3_A0 17 _A=8
SNE4ASBB1A [JT.FH) A2 . SRRl
§2200 (4] F2 4 53 18 P
SN74ASB81A NT.FN) Z a 5 sz 9 Cnia
%3 (19) o P (3l - 6 S1 20
Fal18es] (8] P~——F3 7 S0 21 B3
8 nc 22 nc
9 C, 23_A3
10 M 2¢ B2
11 FO 25 A2
12 F1 26 61
13 F2 27 Al
14 GND | 28 wvcc |
1Pin numbers shown on logic symbols are for JT and NT packages only
nc — no mternal connection
3-194 TEXAS
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8 B 2 logic l\rmlwi't pin assignments
32-BIT LOOK-AHEAD CPG JT.NT PACKAGEES FH, FN PACKAGES
1 iCa 13 G4 1_nc 15 nc
CARRY GENERATORS C.,_:;‘_,___ cl 2 S0 14 T2 2 C, 76 04
e Directly compatible with PO ——=i CPO 3 _Po 16 G5 a3 Go 17 Pa
4 Gol2 o a G\ 168 PS5 4 Po 18 G5
"AS181, "AS881, and = (5) e 5 P1 17 Cns2a|| 501 19 Ps
‘5181 ALU's | o & Coya |18 06 5 T 20 Cnezd
! E'T“'CG' @ T B2 5 T T Case | 21 T8
typical performance P2 8] ~dce2 co1}—=___Cn8 O 720 67 T nc 22 _no
g2 __lcaz 3 Ga 21 7 9 G2 23 P8
TYPE CARRY | TOTAL 73 100 ~lcea coal 1 __coie [0 P3 22 Cnh+a2|[10 P2 24 T1
TIME | POWER 5319 _olcas 11 Cpns16| 23 nc 11 G3 25 P71
‘AS882 | 8ns [326mW 7a 4 leps cosl_07 cCneza [1Z_ONO |28 Ve [[12 3 26 Cns+32
Ga 13 13 Cnsts| 27 ne
G4 - CGA
SN54AS882 (JT,FHI 75 118 5o corl_{22!_cieaz 14 GND | 28 Vce
SN74ASB82 (NT.FN) g5 8 _leas
Pe 119! . fcre
Ge 118)_~fcee
ﬁ.l?.Lh-CP?
a7.129 ~lcar
8 8 5 logic symbolt pin assignments
8-BIT MAGNITUDE COMP JT. NT PACKAGES FH, FN PACKAGES 3
1 LA 13 P>0out || 1 nc 15 nc
COMPARATORS L,ﬁﬂt;MlLoclc] 2 P<On | 14 P<Qout|| 2 UA 16 P> Qout
5 g ‘ t M [ARITH, 2s COMP] 3 P>Qin | 156 PO 3 P<Qin | 17 P<Qout
® Choice of logical or arithmetic e (23) o 2 a7 18 P1 3 F>0n | 18 PO _8
comparisons o | 5 Q6 17 P2 5 Q7 19 P1 -
e Latchable P input ports; m.& iD I1=0 Jo 6 Qs 18 P3 6 a6 20 P2 3
p1_(16) 7 a4 8 P4 7 05 Z1 F3 (L]
power clear =]
p2_017) 8 Q3 20 P§ B nc 22 nc -
pg_18) 9 Q2 21 P6 9 a4 23 P4 o
SN54AS885 (JT,FH) 3? 5 001 22 003 24 75 5
P4 11 Q0 23 PLE 11 a2 25 PB
SN74AS885 (NT.FN) PS5 (20) 12 GND 24 Vee 12 a1 26 P7 -8
pg_t21) 13 Q0 27 PLE —
py_l22 7 14 _GND | 28 Vcc o
e R p>a 13 o
[t pca |18 _peq
go_{11!
a1 1o
az__t9)
az__(8
Qs g
518}
a5 _|
Q?L"}
tPin numbers shown on logic symbals are for JT and NT packages only
ne — no internal connection
[ TEXAs 3-195
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W

apIND 19npoid

888, 889

8-BIT PROCESSOR SLICES JD PACKAGE

STL-AS technology

Parallel 8-bit ALU with expansion inputs and
outputs

13 arithmetic and logic functions

8 conditional shifts (single and double length)

9 instructions that manipulate bytes

4 instructions that manipulate bits

Add and subtract immediate instructions

Absolute value instruction

Signed magnitude to/from 2's complement
conversion

Polynomial code accumulation (CRC, FIRE,
Computer Generated, etc,)

Single- and double-length normalize

Select functions

Signed and unsigned divides with overflow
detection; input does not need to be
prescaled

Signed, mixed, and unsigned multiples

Three-operand, 16word register file

Full carry look ahead support

Sign, carry out, overflow, and zero-detect
status capabilities

Excess-3 BCD arithmetic

SN54AS888 (JD) SN74AS888 (JD)
SN54ASBEBY (FN) SN74AS5889 (FN)

pin assignments

DBy
082
D81

SELY

GEY

functional block diagram

'ASBBB

s e awm
RECTEN FILE t: | e

s
A140 C> <m0 3D O

0
sA70A0 E—4—1

“wo—1
N =
PIOVR <—
Caon O—

<]
o £ —

—€3 1o

20! C——1

@01 ¥

e o—
saf B —

o
oy O—i

—<¥eer
—< Veea

GG
sy
vive =

FN PACKAGE

‘AS8I

==l

e
EEEE
515 13 15 5

89

€3 000 107 —

REGISTEN FILE

e Owm

S 2
< Wi

Rl
ol

S
.

=

< %

—£3 5100

— w00

¥ivo

G
RLGIETEN

()
2
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PRODUCT GUIDE

890 391 pin assignments
’ JD PACKAGE FN PACKAGE
ks DrAz g-nnswouroa2sD2
MICROSEQUENCERS oRAS oRAs 959338333333,
oRAS oRAS 8585588828888 885¢2
oyt oRAs oA Ll e CooOoooO
® 14 bits wide — Addresses up to 16,384 words BAla e T T o867 06 68 B
of microcode with one chip oAAZ oRALZ oseL ) 81
® Selects address from one of eight sources z::; :’:E‘" muxo [J 82
® STL-AS technology oseL v Rl 0 o
® |ndependent read pointer for aid in micro- muxo ““ = J v
v
code diagnostics i va Act v3
® Supports real-time interrupts nea va RC2 w4
3 ¥s
® Two independent loop counters :1:2 :: :? % :; e
® Supports 64 powerful instructions 50 ToE s2[] 19 TOE
o M & 2]
52 GHD
SN54AS880 (JD) SN74AS890 (JD) = va :CC‘ % 2 ::
SN54AS891 (FN) SN74AS891 (FN) veer e i e i
Veea via ck ] ND
=3 ¥ zero 1 ¥10
ZERO 12 STRWRN/RER [] Y1
STKWRNRER L] DRBO (] Y12
bABD iwi 28729 30
oApY ona1y amoo Mo e
onez DABYZ =t mow n D HmE:f_"gh!‘\E
oRRI pRBy E??EEEEE‘?E;G;;l;“‘
Bk cASID 6604 oa0 - -] EXEE
ORES DR8I
DRES ORB3
FBOE oAa?
functional block diagram
AL - ORAD oAty - OHBO
[
2 3
seL waa
CUTRIT UK
@
’ accisTER
ki) =
(3
4
O
=)
O reno o
Q ez neo o
L
sTacx 5250 [a
e —— wen A L
Q) wuxy Muxo
e <1 B3 - BO*
— Ve
¥ ouTPUT —< Veea
— e
ine ——f—{incrementin] —] cx
= o—
o O
**AS891 only. é el
INSTROGENTS SR
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'PRODUCT GUIDE

897

16-BIT EXPANDABLE
BARREL SHIFTER

® Performs arithmetic, logical, and circular
shifts on data in one clock cycle

® Performs bit set and reset operations and
floating point normalizations

® Contains an internal counter for memory
address and FFT bit reverse addressing

@ |deal for improving the shift throughout on
a microprocessor or AS888 based

system
SN54AS897 (JD) SN74AS897 (JD)

Contact factory for additional information

ASB97 16-BIT EXPANDABLE BARREL SHIFTER
functional block diagram

pin assignments

D, N PACKAGES
1 zn3 27 Vo2
2 ZN2 28 10
3zN1 | 291
42zN0_ | 3012
5 D15 31 CLK
6 D14 32 Yo
7013 33 ¥1
8 D12 34 v2
9011 | 35 v3
10 D10 36 Ya
11 Da 37 ¥
12 D8 3 Y6
13 GND | 39 v7
14 D7 40 GND
15 D6 a1 va
16.05 42 o
17 D& 43 Y10
18 D3 44 Y11
19 D2 5 v12
20 D1 46 Y13
21 DO a7 Y14
22 1P 48 Y15 |
23 OP 49 DEY

| 24 5v516| 50 NoAm
% ZL 51 ZN4
2% S 52 Vool

D15 - DOO For chip carrier information,
contact the factory.
3 "® | Zero i
DETECT SM4=ZN0
o 1
3 COUNTER/
K BIT REVERSA
Q. e REGISTER ERSAL
=
Q Iﬂs
-~
@ MERGE ROTATE
c LOGIC LEFT OR RIGHT 5
o
o 16 16
P[> ﬂl? 10
or > SORZFILL [ —— 2971
SYS16 > <71S
16
<] OEY
Y15 - YOO
3-108 Texas
INSTRUMENTS
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PRODUCT GUIDE

1000 fogic symbol? pin assignments
QUAD 2-INPUT NAND BUFFERS/DRIVERS 1a— ] &[> Kl 3. N PACKAGES
12) Y 1 1A 8 3y
18 Z 18 | 9 9A
@ |ncreased output drive capability
LS00, *ALS00, AS00 | ) AN B IED
over s i e (5) | 2y 4 2A 11 AY
5 28 |12 4A
typical performance q 3A 9) il % 2v |13 48
LOW- HIGH: 35 110) ay 7 GND |14 Ve
LEVEL LEVEL POWER/ 12)
TYPE DELAY 4A ——
OUTPUT | OUTPUT GATE &) S 00,y r. P PACKACES
nc
CURRENT | CURRENT e 7 A |12 3Y
SN54ALS1000A 12 mA —1mA 4ns 3 mw ‘ =X 378 113 9A
SN74ALS1000A | 24 mA —26mA 4ns ImW pasitive logic: ¥ = AB 4 v |14 38
SN54A51000 40 mA — 40 mA 1.7ns | B.EmW § nc |16 nc
SN74AS1000 48 mA —48mA | 1705 | 86mW OE2AMII1BIRAY
7 ne 17 nc
8 2B 18 4A
SN54ALS1000A (J,FH)  SN74ALS1000A (N,FN) 9 2y |19 4B
SN54AS51000 (J,FH) SN74AS1000 (N,FN) 10 GND 20 Vec
1002 logic symbolt pin assignments
QUAD 2-INPUT NOR BUFFER GATES 1a—2 | S N 3. N PACKAGES
o 3l 1Y 1 1Y 8 3A
® |ncreased output drive capability " (5) ; :; 1; g: 3
over ‘LS02, 16) [~ 4] 2Y 4 2Y |11 4A
; 28 ——w 5 2A |12 48
typical performance ) 5 28 13 av
3A @
[~ (10
LOW- HIGH- 35 —13_| 3y 7 GND| 14 Vee E
WER
TYPE iy LEVED peray | PONE Hl aatall (13) FH. FN PACKAGES =
OUTPUT | OUTPUT GATE i [, (13) S S (&)
CURRENT | CURRENT 42 7 Y |12 3A -
SN54ALS1002A 12 mA —1mA 4ns 4 mW 3 1A |13 3B (5]
SN74ALS1002A | 24 mA —26mA ans amn | Positive logic: ¥ = A+B 4 18 [14 3¥ =
5 nc |15 nc ©
6 2Y |16 4A (o]
SNS4ALS1002A (J,FH)  SN74ALS1002A (N,FN) 7 nc 17 nc L
8 2A 18 4B m
8 28 |19 _av
10 GND |20 Vee
T Pin numbers shown on logic symbols are for J and N packages only,
nc — no internal connection,
3-199
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PRODUCT GUIDE

1003 logic symbolt pin assignments
1)
QUAD 2-INPUT NAND o N ) B e
BUFFER GATES WITH ‘BT Z 8 [ 9 9A
OPEN-COLLECTOR OUTPUTS 2A o N (6] 1 :" ;: :'13 ‘3:
o Increased drive capability over 28 = 5 28 |12 4A
2 oy, e
typical performance L e
4A FH, Fi
HIGH- Low- 113) | L nc""frmf
48 ———
LEVEL L 2 1A 12 3
TYPE OUTPUT Olf:PEL DELAY LOWERS — 3 18 [13 3:
L GATE positive logic: Y = AB 4 1Y |14 38
VOLTAGE | CURRENT 5 nc |15 nc
SNS4ALS1003A 55V 12mA 14.5 ns 3 mW 6 2A |16 a4y
SN74ALS1003A | 55V 24 mA 145ns | 3mw i T T
8 2B 18 4A
8 2y [19 a8
SNS4ALST003A (J,FH)  SN74ALS1003A (N,FN) 0 GND |20 vec
1004 logic symbolt pin assignments
HEX DRIVERS (1 (2)
1A 3 1Y J, N PACKAGES FH, FN PACKAGES
® Increased drive capability over (3) 4) v 1 1A 8 4y 1 nc 11 nc
LS04, ALS04, ASO4 24 2 2y 9 4A 2 1A [12 ay
1 3a—8! 16) 3y 3 2A |10 &Y 3 1Y |13 4A
typical performance (@) 8 4 4 2Y |11 5A 4 2A |14 &Y
LOW- HIGH- 4A o 10} 5 3A |1z BY 5 nc |15 nc
LEVEL LEVEL 5A 5Y 6 3y [13 6A 6 2Y |18 SA
TYPE OUTPUT oUTEUT sa—13) (12) v 7 GNDJ14 Vegl| 7 oe |17 nc {
L) 8 3A |18 &Y
3 CURRENT | CURRENT Dtiva lonle TV = A 9 3y |19 A |
i ic: - o
SN54ALS1004 | 12mA —12mA A
o] SN74ALS1004 24 mA — 15 mA
o SN54AS1004 40 mA — 40 mA
ol SN74AS1004 48 mA — 48 mA
g SNB4ALS1004 (J,FH) SN74ALS1004 (N,FN)
— SN54AS51004 (J,FH) SN74AS1004 (N,FN)
E) ]ﬂ [} 5 logie symbolt pin assignments
= HEX INVERTER 1a—1 > 2) 4y 3, N PACKAGES FH. FN PACKAGES
o BUFFER GATES 3) (4) 1 1A B 4y 1 nc 11 nc
24 2y 2 1Y 9 4A 2 1A |12 ay
WITH OPEN-COLLECTOR 74—t8) 6) .y 3 2A |10 &Y Y (e AR
OUTPUTS (@) 8) A 4 2Y |11 S5A 4 2A |14 sY
! B aA B 3A |12 6Y || 5 nc [15 nc
@ Increased drive capability over 1) (10)
LSO5 5A 5Y 6 3y 13 6A 6 2y 16 5A
¢ (13) (12) 7 GND [14 Vo 7 nc 17 nc
typical performance 6A ——| 6Y 8 JA |18 6Y
LN gl o oW [30 Ve
Lo LEVEL LEVEL positive logic: Y = A B
OUTPUT | OUTPUT
CURRENT | CURRENT
SNB4ALS1005| 12 mA —1 mA
SN74ALS1005| 24 mA —2.6 mA
SN54ALS1005 (J,FH)  SN74ALS1005 (N,FN)
1 Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection,
3-200 I TExAs
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PRODUCT GUIDE

1 1““8 logic symbolt pin assignments
QUADRUPLE 2-INPUT POSITIVE-AND . m > N PACKAGES FH. FN PACKAGES
BUFFERS/DRIVERS G B e e e
18 7 18 | 3 9A || 2 1A [12_av
@ |ncreased drive capability aover 24 4) 3 1Y 10 a8 3 1B 13 3A
LS08, ALS08, AS08 (5) {6 2v 4 2A [11 ay 4 1Y [14 3B
28— 5 28 |12 4A || 5 nc |15 nc
typical performance 3A 19) ® 6 2Y |13 48 6 2A |16 aY
R 7 GND |14 V 7 o |17 mnc
(10) 3y cc
LOW- HIGH- s =28 38 A
LEVEL LEVEL an—112) 9 2y |18 48
TYPE (11)
OUTPUT | OUTPUT ap_113) = L0/ ONDT ARGV CE
CURRENT | CURRENT
SNG4ALS1008A 12 mA -1 mA positive logic: Y = AB
SN74ALS1008A 24 mA — 2.6 mA
SN54AS1008 40 mA - 40 mA
SN74A51008 48 mA — 48 mA
SNG4ALS1008A (J,FH) SN74ALS1008A (N,FN)
SN54AS1008 (J,FH) SN74AS1008 (N,FN)
1010 logic symbolt pin assignmants
TRIPLE 3-INPUT POSITIVE-NAND 1At > 3 N PACKAGES T FN PACKAGES
BUFFER GATES (2) (12) 1 1A 8 3y 1 nc |11 ne
10 = W T8 [ 8 3A [| 2 1A [12 3¥
® |ncreased drive capability over ic k) 3 2A |10 3B 3 18 13 3A
LS10 (3) 4 28 [11 3cC 4 2A (14 3B
2R = o s 2c |12 1V |[[ 5 e |15 ne
typical performance 28— 5_27 B oAy 13210 UEELFRLE e
(5) 7 GND |18 Veel] 7 ne |17 nc
[ LOW- HIGH- ZCT 8 _2c _[18 Y 3
TVPE LEVEL LEVEL 3A—— B 2Y T NS G
1 |
OUTPUT | oOuTPUT Rl LI CRRGH (20N G 5
CURRENT | CURRENT ac—11 | 5
SN54ALS1010A 12 mA — 1 mA ttive logic: Y. = ABC '5
vae logic: -
SN74ALS1010A | 24mA | —26mA ippaithided @
SN54ALS1010A (J,FH)  SN74ALS1010A (N,FN) et
S
on logic symbol T pin assignments -
TRIPLE 3-INPUT POSITIVE-AND W - T PACKAGES || FR.FN PACKAGES o
BUFFER GATES 1A > : T
2 (12) IIVATE | S B Y, e o
1B ———1 ——1Y [z 18 [ 9 3a || 2 1A [12 3¥
® |ncreased drive capability over 1c (13) 3 2A |10 a8 3 1B 13 3A
LS11 13) 4 28 11 3c 4 2A |14 3B
25 § 2C |12 1Y || 5§ nc |15 ne
typical performance 28— | 6 L, [ 2v (13 ic [ 6 28 |16 3C
(5) 7 GND |14 Vggl| 7 _ne |17 nc
LOW- HIGH- 2c 8 2C |18 1Y
(9) 9 2y |18 1C
LEVEL LEVEL JA——
LAPE (10) (8 10 GND |20 Vce
OUTPUT | OUTPUT 3a—1101 | | 81y
CURRENT | CURRENT ae110_|
SNG4ALS1011A 12 mA — 1 mA
SN74ALS1011A 24 mA — 2.6 MA positive logic: Y = ABC
SNS4ALS1011A (J,FH)  SN74ALS1011A (N,FN)
T Pin numbers shown on logic symbols are for J and N packages only,
ne — no internal connection,
I Texas 3-201
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1020 logie symbolt pin sssignments
DUAL 4-INPUT NAND BUFFER GATES 14—l &l J. NPACKAGES ] FH. FN PACKAGES
(2) 1 1A 8 2y 1 2ine 11 nc
® Increased drive capability over AL (6] 1Y B IR 2TV 1 2RE2Y
LS20 1c 14) 3 ne 10 28 3 1B |13 24
(5) 4 1C 11 nc 4 nc 14 28
typical performance 1D ——— § 10 [12 2c 5 nc (15 nc
2A 19) 6 1y |13 20 8 1C |18 nc
LOW- HIGH- 10) 7 GND 14 Veel] 7 ne [17 ne
2B ——
et LEVEL LEVEL a 8 . B 1D 18 2C
OUTPUT | oOuTPUT 26— BV 020
CURRENT | CURRENT 2013 | 1OE0hD) | A MV e
SN54ALS1020A 12 mA -1 mA
SN74ALS1020A | 24 mA —26mA positive logic: Y = ABCD
SN54ALS1020A (J,FH) SN74ALS1020A (N,FN)
103 Z logie meoi' pin sssignments
QUADRUPLE 2-INPUT POSITIVE-OR “_L >1D> @ J. N PACKAGES FH. FN PACKAGES
BUFFER GATE 18 (2) 1Y 1 A 8 3y 1 nc 11 ne
e 2 18 9 3A 2 1A 12 3y
@ |ncreased drive capability over 2a—41_ (6) 3 ¥ |10 38 3 18 |13 3a
LSS2,AL532,A332 (5) —2Y 4 2A 11 4y 4 1Y 14 38
28 5 28 |12 4A || 5 nc |15 nc
3A (9) ) 6 2y [13 48 6 2A |18 &y
typical performance 3 {10} [——3Y |7 _GNDJ14 vee|l 7 ne [17 nc
8 28 |18 4A
LOW- HIGH- sa—12) an s 2y |19 48
e LEVEL LEVEL PR [==d 195NN [ZaiRYeE
OUTPUT QUTPUT
CURRENT | CURRENT positive logic: ¥ = A+B
SN54ALS1032A 12 mA - 1mA
SN74ALS1032A 24 mA — 2.6 mA
SN54AS1032 40 mA — 40 mA
SN74A51032 48 mA — 48 mA
SNS4ALS1032A (J,FH) SN74ALS1032A (N,FN)
SN54AS51032 {J,FH) SN74AS1032 (N,FN)
T Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection,
3-202 Texas
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PRODUCT GUIDE

1034 logic symbolt pin assignments
m (2} J. N PACKAGES FH. FN PACKAGES
) Y ] ;
HEX DRIVERS b ) > i ! T TA T8 & |7 e [11 _ve
® Non-inverting outputs 2A—— ——2Y [2raycliesvaan] 2 AAT IR TAY
(5) (6) 3 ZA [10 5 |[ 3 1Y |13 &A
typical performance 3A——] ———3Y |3 av [11 5A || & 2A [14 b
LOW- HIGH- aa—9_| B,y [5 38 [12 & || 6 nc [15 ne
o) ® 3y |13 6A || 6 2Y [16 5A
TYPE LEVEL LEVEL ca— b |9 oy 7 oo [12 veel| 7 me [17 ne
QUTPUT QUTPUT (13) 12) B 3A |18 6Y
CURRENT | CURRENT | 8A— | EERL oo o
C
SN54ALS1034 | 12 mA —12mA =
SN74ALS1034 24 mA — 15 mA
SN54AS51034 40 mA — 40 mA positive logic ¥ = A
SN74A51034 48 mA — 48 mA

SN54ALS1034 (J,FH) SN74ALS1034 (N,FN)
SN54AS1034 (J,FH) SN74AS1034 (N,FN)

1035 logic symbolt

pin assignments

1 2)

HEX BUFFERS WITH OPEN- 1AL > o 2 .y : J.]NAP.“CKEAGiSY :n:cu FA:::(AG:_S

COLLECTOR QOUTPUTS 2a=13 |8y v 5 [z A [az av

e Non-inverting outputs (5) (6) 3 2A |10 5Y || 3 ¥ [13 4A

3A——— ———3Y [% 2v |11 5A || 4 2A [14 &Y

typical performance " 9) (8) ay |5 _3a [12 eY 5§ nc |15 nc

LOW- HIGH- (11 (10} 6 ay |13 6A || 6 2Y |16 BA

A e | V"l gy [7 onD |18 vee|[ 7 ne [17 ne

e LEVEL LEVEL T e

OUTPUT | OUTPUT sa—13) ] | h2 s av |19 BA

CURRENT | VOLTAGE 10 GND |20 Veg 3

SN54ALS1035] 12 mA 5.5V
SN74ALS1035] 24 mA 5.5 V

SN54ALS1035 (J,FH) SN74ALS1035 (N,FN) Fosttivsilonic Ustd 8
—
&
e
1036 logic sv'ml'n:vl‘t pin assignments 3]
QUADRUPLE 2-INPUT POSITIVE 2) = e T _g
1A > TN PACKA FN PACKA
NOR DRIVERS @) Wy T A [8 3 || 7 e [ 11 ne (o)
® Quad version of 'AS805A a8 =) 2 1B |'8 3A 2 AN | iy, =
27— ) 301 Y0)|A0a8 3. 18, | 13 AN Q.
typical performance 28 6) 2y 4 2A |1 ay 4y 14 38
@) 5 28 |12 4A 5 nc 15 nc
Low- HIGH- 3a . (10) 6_2¥ [13_48 || 6 2A |16 _av
TYPE LEVEL LEVEL 3 2! 3y 7 GND|1a vegll 7 ne 17 nc
OUTPUT OUTPUT 1A (1) 8 28 18 4A
CURRENT | CURRENT & [~ 113) R
ag —— 10 GND| 20 Ve
SN54AS1036 40 mA — 40 mA
SN74AS51036 48 mA —48 mA o —_—
positive logic: Y = A+B
TPin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection.
TEXAS 3-203
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n logic symbolt pin assignments
OCTAL BUFFERS/LINE Ll EN J. N PACKAGES .FH, FN PACKAGES
DRIVERS/LINE RECEIVERS o 118 [ 11 _2A1 |1 98 [11 2
(inverted three-state outputs) 11 oo D VP8 gy [Z Ta1|92 _wva ||z Atz ive
- 142 ——f U6l 4v2 |3 2va |13 2Az || 3 2va| i3 2az
® Low power version of ‘ALS240, AS240 1y 8| B gvs [T TAZ (78 Va3 ([ & 1Az 13 3|
typical performance 1aa B P12 vy |5 2v3 |15 2A3|| 5 2v3 |15 243
el B 1A3|16 1v2|| 6 1A3 |16 1v2
MAX MAX POWER ﬁ—-DIEN l ; f:: 1; ::: ; 2Y2 [ 17 2A4
TYPE DELAY | SOURCE | SINK | DISSI- 1) 9 ‘ W LT
CURRENT | CURRENT | PATION ::; 13) B ::; T AT FRE T £ 7 | O AT (R T L
SNE4ALS1240 9 |-12mA| BmA 22y 181 15) 10 _GNDj 20 vec[to GND[ 20 Vee
SN74ALS1240 S _[—T5mAl T6mA |47.6mw | % T [
SN74ALS1240-1| 8 | -15mA| 24 mA 2xd
SN54ALS1240 (J,FH) SN74ALS1240 (N, FN)
SN74ALS1240-1 (N,FN)
1241 logic symbolt pin assignments
OCTAL BUFFERS/LINE = i.x:.LEN—‘J J. N PACKAGES FH, FN PACKAGES
DRIVERS/LINE RECEIVERS i t10) L3 R | Tl T
(non-inverted three-state outputs) ) ) e i ) IETR T PR R | (R P FET T
142 —— 1v2 [3 2va |13 2A2|[ 3 2v4 [13 2A2
® Low power version of ‘ASL241, LS241 143 & N4 ;v3 [@ 1Az |12 va || & 1Az [1& iv3
18 02 5 2v3 |15 2A3 || 5 2Y3 |15 2A3
1A4 w4
typlcalperfnrmanca 6 1A3[16 1Y2 8 1A3 |16 1Y2
Pr L 7_2vz |17 2A4 || 7 2v2 [17 2As
MAX MAX POWER 8 1A4 |18 vi|[ B 1A4 [18 Y1
TYPE DELAY | SOURCE | SINK DISSI- PYRLLL 5 Vl—=av1 [5 2viis 26 |3 2vi 15 26
3 CURRENT |CURRENT | PATION | 4, 1130 | 17 2v2 [0 GND |20 Vcc|[10 GND |20 Ve
SN54ALS1241 Bl -12 mA B mA 223 15} |5 ovs
SN74AL51241 9 -15mA | 16 mA [47.6 mW| .4, 117 13 ava
SN74ALS1241-1 E] —15mA | 24 mA
o
-
(=]
o SN54ALS1241 (J,FH) SN74ALS1241 (N,FN)
c SN74ALS1241-1 (N,FN)
Q
~*
g) 1242 logic symbolt pin assignments
[1E]
- GBA ENT J, N PACKAGES FH, FN PACKAGES
Q. QUADRUPLE BUS Gag 1 S 17 GAB] 8 B4 || 1 nc [11 ne
(] TRANSCEIVERS @ gy |2 ne [ 9 83 || 2 GAs |1z e4
linverted three-state outputs) Al tﬂfl < 3 a1 [10 B2 3 nc 13 B3
® Low power version of ALS242, L5242 @ D 2V [4 A2 [77 B0 [[4 AT 74 8z
Azt - B2 [ 5 A3 [12 nc 5 nc_ [15 nc
typical performance 5 i 6 A4 |13 GBA||l 8 A2 18 B1
A3 —oe ;:T—aa 7 GND 14 veell 7 ne |17 ne
MAX MAX | POWER m[— 5 8 A3 |18 ne
TYPE DELAY | SOURCE | SINK DISSI- | At —pe jaa ST NRIRGEA
CURRENT | CURRENT | PATION =] JOSIGHD'| 20/ "Nee
SN54ALS1242 =12 mA 8 mA
SN74ALS1242 -15mA| 16 mA
SN74ALS1242-1 -16mA| 24 mA
SN54ALS1242 (J,FH) SN74ALS1242 (N, FN)
SN74ALS1242-1 (N,FN)
1Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection.
3-204 I TExas
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PRODUCT GUIDE

1243 logic symbolt pin assignments
fE Y NP LM gy J, N PACKAGES FH, FN PACKAGES
QUADRUPLE BUS Gas A EN2 1 GAB| B B4 1IN 11 ne
TRANSCEIVERS @ m 2 _nc 9 B3 [[ 2 Gas |12 B4
[non-inverted three-state outputs) Al 21 4 81 3 Al |10 B2 3 nc_ |13 B3
¥ D 29— 4 Az |11 B) a A |14 B2
® Low power version of ALS243, L5243 AL FEALES S 2 i
typical performance &l o 6 As |13 cBa|| & az |ie B1
A3 :T— 83 7 GND |14 Vee||l 7 ne |17 nc
B_A3_ |18 nc
MAX MAX POWER L (LI T
TYPE DELAY | SOURCE | SINK DISSI- : I 2 o 0| Z0vea
CURRENT [ CURRENT | PATION
SN54ALS1243 “12mA| BmA
[SN74ALS1243 “15mA | 16 mA
SN74ALS1243-1 ~15mA| 24 mA
SNS4ALS1243 (J,FH) SN74ALS1243 (N,FN)
SN74ALS1243-1 (N,FN)
1244 logic symbolt pin assignments
L] J, N PACKAGES FH, FN PACKAGES
OCTAL BUFFERS/LINE 20 Tk [ ZAT|[ 1 18 [11_zAl
DRIVERS/LINE RECEIVERS a1 12 = (AT 2 1At |12 avall 2 1A1:]h2 iva
(non-inverted three-state outputs) 1Az L4 - 160 v, [3 2va [13 2A2]] 3 2v4 13 2A2
16) (14) 4 1A2 |14 1¥3 4 1AZ |14 1¥3
i 143 ———
® Low power version of ALS244, L5244 m:' = W 1:: 5 2va |15 2A3|| 5 2va |15 243
typical performance B 1A3 |16 1Y2|| 6 1A3 |16 1¥2
Z(-i (19} EN 7 2Y2 |17 2ZAa 7 2Y2 |17 2A4
MAX MAX |POWER 8 1A& |18 1Yl 8 1aa |18 Y1
TYPE DELAY| SOURCE SINK | DISSI- | 2a1 ::;I‘ B ‘3‘! avi [® 2vi |19 28 || 8_2vi [18 28 3
CURRENT|CURRENT[PATION| 242 —7—] Tk 10 GND| 20" Vgc|[10 GNDI|20) Vee
SNBAALS1244A | 9ns |—12mA | BmA 242 @
[sN74ALS1244A | 9ns | —15mA | 16mA |45 mW _8
[sN74ALS1244A-1| 9ns | —16mA | 24mA .5
SNE4ALS1244A (J,FH)  SN74ALS1244A (NFN) (U]
SN74ALS1244A-1 (N,FN) ey
Q
1245 - 5
logic symbol pin assignments ©
PR oy J. N PACKAGES FH, FN PACKAGES E
OCTAL BUS TRANSCEIVERS pir 1 EN1 [BA] 1 DR |11 B8 Y DIR |1t B8 o
(non-inverted three-state outputs) EEN: (8] 251 rasee. 2 A1 12 87
5 rC 18 3 A2 13 BB 3 A2 13 86
® Low power version of ALS245, LS245 PRI TS 18 81 e EE T | e BP
typical performance 1 D 2% U 5 A4 |15 B4 5 A4 |15 Ba
A2 o e 82 6 A5 |16 B3 6 A5 |16 B3
MAX MAX POWER A3 '—5.4-.—'- —1—915—. Bl 7 A6 17 B2 7 AS 17 B2
TYPE DELAY | SOURCE | SINK | DISSI. [ A4 -+ —‘-‘,; Be BiATR|INBRES) L LA L
CURRENT [CURRENT| PATION | A5 =+ > 85 9 w8 |18 G 9 a8 [19 G
SN5AALS1245 8 | -12mA| 8mA AB e > 85 [10 GW[20 vecf[1o GNof20 wvec
SN74ALS1245 8 —16mA | 16 mA | 113 mW | A7 -0—] =% 82
SN74ALS1245-1 8 -16mA | 24 mA A8 —4p—| v 88
SN54ALS1245 (J,FH)  SN74ALS1245 (N,FN)
SN74ALS1245-1 (N,FN)
1Pin numbers shown on logic symbols are for J and N packages only.
nc — no intemnal connection.
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W

aping 39npoid

1616

16-x-16-BIT MULTIMODE MULTIPLIERS

©® Multiplies Any Combination of Unsigned, Signed, Integer, or  ®  Flexible Input-Output Format Aids in Expansion to Multiple
Fractional Inputs Precision Results
Registered Inputs and Outputs ® 55 ns Typical Unclocked Multiply Time
Comparable to TRW's MPY-16HJ ® .« Power Dissipation Approximately 1.5 W
Choice of Single-Signed, Double-Signed, Unsigned, or ® 3-State Outputs
Signed Fractionally Adjusted Output ® Ideal for Signal Processing, Including Digital Filters, FFTs,
@ QOverflow Detected if a Combination of Input Data and/or and Automatic Line Integration
Qutput Formats Result in a Number that Cannot be ® Output may be Complemented
Represented
WO 4 [ ® Package Options Include Both Plastic and Ceramic Chip
] :::"":'"9 is Provided for Both Integer and Fractional Carriers in Addition to Plastic and Ceramic DIPs
ults
® Dependable Texas Instruments Quality and Reliability
logic symbaol pin assignments
16 X 16 MULTIPLIER JDPACKAGE
1 Xa 33 PR24
¢ 2X3 34 PR2S
‘ALS1616 3 x2 35 PR26
®) 4 X1 36 PR27
OELS —'—b OE (PRO-PR15) 5 x0 27 _PR28
oems 22 o (pR16PRIY) S0 s 382
(44) 7 _CLKP 39 PR30
FT _-171 OUT REG FEED THRU 8 CLKY 40 PR31
CLKP ————DCLK P 9 YOPRO |41 CLKOP
CLK OP {a1) > CLK OP 10 _Y1/PR1__ |42 OEMS
(51) 11 _Y2/PR2 |43 OVA
OF0 (50 0 12 Y3/PRI  [44 FT
OF P OP CODE 13 Y4/PRA__ |45 OP2
oP2 M5_'_ 2 14  Y5/PRS 46 GND
(52) 15 YB/PAG |47 GND
fIND 148) ROUND 16 _Y7/PA7 |48 CHGSIGN
CHGSIGN S| CHGSIGN 17 YBPRB |48 Vec
CLK X —L) CLK X 18 Y9/PRS |50 oOP1
CLK Y (8) b CLK v 19 Y10/PR10 |51  OPO
20 Y11/PR11 |52 AND
L 21 Y12/PR12 |53 CLKX
(9) 22 Y13/PR13 |54 X15
(: £ XU/ERD 23 Y14/PR14 |55 x14
xo 3! G YNG . . 24 Y15/PRI5 |56 X13
. b PRIOUT) 7 m.” 25__PRIB 57_X12
. 26 PR17 58 X11
. 1 (5[4 YIB/ERLS 27_PR18__ |69 X10
(1) 28 PR1S 60 X9
. e
o (64) X 16 —[2_5'- PR16 29 PR20 61 x8
LY e . i 20 PA21 62 X7
A . PR » = 31 PR22 63 X6
. . . (a0) 32 PR23 84 x5
{54) . 31——— PR31
X15 15 For chip carrier information,
OVER FLOW 7 (43) OVR contact the factory.

SN64ALS1616 (JD) SN74ALS1616 (JD)
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1620, 1621, 1622, 1623

logic symbol, ‘ALS1620" pin assignments
OCTAL BUS TRANSCEIVERS o us pfeny J. N PACKAGES FH. FN PACKAGES
1 GAB |11 BB 1 GAB| 11 B8
® Bidirectional bus transceivers GAB [31] ENZ S REECE TV R
® Low power version of ALS 620, 621, 622, 623 2 L: C e SRR |ITAMAEMI| K9 BA2E HARES
2 Al s 71 4 B1 [4 A2 [14 85 4 A3 14 B85
typical performance D 2v 5 A4 |15 B4 5 A4 |15 B4
3l 171 6 A5 16 B3 6 A5 16 B3
MAX MAX A2 —ge +-g— B2
71 A6 17 B2 7 AB 17 B2
TYPE OUTPUT | SOURCE | SINK M,T‘— 3-—‘ ] - FTTET EEAT
CURRENT | CURRENT 5 1‘ i Bl A |19 Goa|| 9 A8 |19 GBA
SN54ALS1620 3-State =12 8 mA ©) 15) 10 GhD |20 veg|[1o GND| 20 vee
SN74ALS1620 | 3-State -15 16 mA A —t B4
SN74ALS1620-1 | 3-State -15 24 mA o ]
SN54ALS1621 0-C N/A 8 mA AS —9 49— 85 A .
1 I bol, 'ALS 16221
SN74ALS1621 o-c NA__ | 16 mA - FHIRRR e i
SN74ALS1621-1 | O-C N/A 24 mA AF —ge 86 gaa 1 leny
SN54ALS1622 0-C N/A 8 mA e ) b el =
SN74ALS1622 0-C N/A 16 mA A7 —t L ] -
SN74ALS1622-1 | OC N/A 24 mA 19) i a'2lg G W
|SNE4ALS1623 3-State -12 8 mA AB —ge 88 1 TR
|SN74ALS1623 | 3-State -15 16 mA A E un
[SN74ALS1623-1 | 3-State -15 | 24 mA [ . |

logic symbol, ‘ALS16211 (4) 16
SN54ALS1620 (J,FH) SN74ALS1620 (N,FN) ol
SN74ALS1620-1 (N,FN)  Tsa —— ENY

&
I—J‘
®

i5) (15)
SN54ALS1621 (J,FH)  SN74ALS1621 (N,FN) GAB 11} EN2 A I o [ B4
SN74ALS1621-1 (N,FN) L hal i6) (14)
(2) AS 85
SN54ALS1622 (J,FH) SN74ALS1622 (N,FN) Al 1 q 81 'l l
SN74ALS1622-1 (N,FN) ; Dzgl—un o L) 3
SN54ALS1623 (J.FHI  SN74ALS1623 (N,FN) nz LTI R
SN74ALS1623-1 (N,FN) 16) (8) (12)
Pl a3 A T Q—B? @
= ©) 111
(5) 15) AB —ge 88 -
A4 —t: <+ B4 1’__ -
=
6) 14)
AS _t: B5  ogic symbol, ‘ALS1623T (D
) 13) 119) e
A t < B6 GBA ——Id ENY Q
=i [l =
L 02 GAB ——— EN2 =
=) r 118
(2)
% t S @) 2V 7 [AS
g e S
e
PoLL (15)
T
i (LI
e
s @ {11}
tPin numbers shown on logic symbels are for J and N packages only.
nc — no internal coennection
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1638 1639 logic symbol, ‘ALS16381 pin sssignments
] 18 o
g T 2 J. N PACKAGES
OCTAL BUS TRANSCEIVERS DIR —ﬁ 3 EN1 [BA) 1_ DR [11 es
® Bidirectional bus transceivers E'!lENR (AB] e bk JUES
benite (2) (18) 3 A2 |13 B8
® "A' bus outputs are open- Al [01 q 81 TR
collector: *’B"* bus outputs are D 2V 5 Ad |5 Ba
three-state Az 07 8> N L
® ‘ALS1638=inverting logic :j— T AE 177 B2
3 (4) (16) 8 AT [18 B
® ‘ALS1639—true logic A 3‘ B3 5 A8 [15 ©
® Low power versions of "ALS638, 'ALS639 Aq 151 as JOURGND; [ 20 BV eC
typical performance P 3“; FH. FN PACKAGES
A5 B5 1 DA [11_B8
MAX MAX :— 2 AT 20187
TYPE DELAY | SOURCE | SINK o 1) TR AT
CURRENT | CURRENT A6 j B6 T A e 55
SN54ALS1638 | 7ns | —12mA| B mA o o) YT REE T
SN74ALS1638 7 ns —-15 mA 16 mA A7 :— B7 5 A5 |16 B3
SN74ALS1638-1| 7 ns -15 mA 24 mA 7 A6 |17 B2
SN54ALS1639 | 8ns | -12mA| 8 mA AplaD) LET 5 A7 |18 B
SN74ALS1639 8ns | -15 mA 16 mA ; 3 AB |18 G
SN74ALS1639-1 8 ns =15 mA 24 mA 10 GND ]20° 'Vce
SNE4ALS1638 (JFH) SN74ALS1638 (N,FN) logic symbol, ‘ALS 16381
SN54ALS1639 (J,FH) SN74ALS1839 (N,FN) o)
SN74ALS1638-1 IN,FN) g 19 a3
SN74ALS1639-1 (N,FN) pir 3 EN1 [BA]
3 EN2 [AB]
Al 2) 21 3 (18} B1
3 13) 2} (17
A2 B2
NCT oy
e a3 & j_nsn B3
o 3 T1e
{5)
o A4 t j B4
< (6] 14)
Q AS tﬁ j—' 2 Bs
& 7 (13}
o A6 86
c neg ille,
g o By I
S 19) (11)
& 0 G
T Pin numbers shown on logic symbols are for J and N packages only,
nc — no internal connection,
3-208 Texas
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1640, 1641, 1642, pin assignments
1643 1644 1645 J. N PACKAGES FH, FN PACKAGES
£ ./ T DR |11 B8 T DR |11 B8
OCTAL BUS TRANSCEIVERS 250 AT 28T |2 S AY |2 BT
3 A2 13 B6 3 A2 13 B6
® Low power versions of 'ALSB40A, 'ALS641A, ‘ALSBA2A, 3 A3 |[1a BS 4 A3 |14 B5
'ALSB43A, ‘ALSG644A, "ALSB45A 5 A4 |15 6; 5 A; :: s:
o B AS 16 B8 68 A
typical performance — s s 77 B2
MAX MAX B8 A7 18 81 8 A7 18 B
3 AB |19 G 9 AB |19 G
TYPE OUTPUT | DELAY | SOURCE SINK o Evo 2o Ve |0 oNG [30 Vee
CURRENT | CURRENT
SN54ALS1640A 3-State 7ns —12mA 8 mA b A aTeIoAT
SNT4ALS1640A | 3-State Tns | —15mA 16 mA Iogle sy inbol ZA LS
SN74ALS1640A-1 3-State 7ns — 15 mA 24 mA
SNS4ALS1641 0:C N/A 8 mA
SN74ALS1641 o-C N/A 16 mA - il
SN74ALS1641-1 0-C N/A 24 mA Al t | B1
SN54ALS1642 0-C N/A 8 mA (a D 2V ;j“:
SN74ALS1642 o-C N/A 16 mA A2 ‘ 3— 52
SN74ALS1642-1 0-C N/A 24 mA 14 T16)
SN54ALS1643 35tate “12mA 8 mA g 0
SN74ALS1643 3-State — 15 mA 16 mA a8l us
SN74ALS1643-1 3-State — 15 mA 24 mA ! ;
SN54ALS1644 o-C N/A 8 mA o Haleo
SN74ALS1644 0-C N/A 16 mA , 3“;
SN74ALS1644-1 o NIA 24 mA A6 I—)E —1 85
SNS4ALSBASA 3-State 10 ns —12mA 8 mA 5 o 3
SN74ALSE45A 3-State 10 ns —15mA 16 mA A7 _I: j B7
SN74ALSB45A-1 | 3-State 10ns — 15 mA 24 mA 19l il
A8 :I_ B8 ¥}
SNS4ALS1640A (J,FH)  SN74ALS1640A (N,FN) -g
SN54ALS1641 (J,FH)  SN74ALS1641 (N,FN) ; ;
SNGAALS1642 (J,FH)  SN74ALS1642 (N,FN) joglc sy mBoyALS1OATY (&)
SN54ALS1643 (J,FH)  SN74ALS51643 (N,FN) 19 ~IGy 5
SN54ALS1644 (J,FH)  SN74ALS1644 (N,FN) oip A1 3ENT [BA) 1T
SNS4ALS1645A (J,FH)  SN74ALS1645A (N,FN) 3 EN2 (AB] =
SN74ALS1640A-1 (N,FN) i ‘gl} — O o "8
SN74ALS1641-1 (N,FN) Al 1
5 e
SN74ALS1642-1 (N,FN) ;,t D20 j”: o
SN74ALS1643-1 (N,FN) A2 B2
SN74ALS1644-1 (N,FN) :]C: j“;
SN74ALS1645A-1 (N,FN) A3 t j— B3
Ad 1) <+ AL B4
m o i
=
2 (7 (13) 86
tPin numbers shown on logic symbols are for J and N packages only.
ne no internal connection
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1640, 1641, 1642,
1643, 1644, 1645 continued

logic symbol, ‘ALS16421

logic symbol, 'ALS16431

3 (19)

(18)

81

(17

B2

B3

1]

(14)
BS

4

(13)

Q:Q
-]
@ @
-~ o

(11)

§
g

o

logic symbol, ‘ALS16441

= &3 g9 3
DIR 3EN1 [BA] DIR ﬂ'l.—_b- 3 ENT [BA]
3 EN2 [AB] %ENZ [AB]
2) (18)
13 P> 2o (7 3 P2V
(4) (16) (4)
A3 I‘. 3‘-‘ B3 A3 t
A4 6] j”sl B4 Ad —tsl
16) (14) (6]
% . Al
AB 7 (13} B6 7
£ )
a7 g :”3'- B7 8)
' Wi
19) 111) 9)
e o > 28

B8

logic symbal, ‘ALS1645A1

-7 g9 e g9 . re=
- (1) (R1)
DIR 13 EN1 [BA) DIR |3 EN1 [BA]
o S 3 EN2 [AB] = 3EN2 [AB)
£ s for e e A
S ne=
~* A2 13) b2go 17 B2 e 3 P 2V 17 B2
) ER e = =le i)
= A3 14) (16) 63 I (4) (16) )
= e =ar; il i
% aa 18, usl . C) s
pe[ites A e ) s
A5 (6) (14) a6 A 18) (14) 85
o (7) (13) 86 e (7 (13) B
o o 2 0 e =
7 18] (12} T o (8) 12) =5
S == Y £ i 20
AB t‘m ::T—“" B8 AB —tg) j—”” B8
1Pin numbers shown on logic symbols are for J and N packages only
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2620, 2623

pin assignments

OCTAL BUS J,N PACKAGES FH,FN PACKAGES
TRANSCEIVERS/MOS DRIVERS 1 GAB | 11 B8 1 GAB | 11 B8
il i d 2 Al 12 B7 2 Al 12 B7
idirectional bus transceivers for .
driving MOS devices 3 AZ L SHRA2 135RE0
® Local bus latch capability 4 A3 |14 BS 4 A3 |14 B85
® /O ports have 25 chm series 5 A4 15 B4 5 A4 15 B4
resistors so no external resistors 6 AbB 16 B3 6 A5 16 B3
=2 required b e 7 A8 | 17 B2 7 A6 |17 B2
2 gg‘:;:zz::f:’ nEerting (oue 8 A7 |18 B1 8 A7 |18 81
9 A3 19 GBA|l 9 A8 19 GBA
typical performance 10 GND| 20 Vge|[10 GND| 20 Vee
MAX MAX
TYPE SOURCE SINK
CURRENT | CURRENT
SN54AS2620 —12mA 48 mA
SN74AS2620 — 15 mA 64 mA
SN54A52623 —12mA 48 mA
| sn74As2623 | — 15 mA 64 mA
SN54AS52620 (J,FH) SN74A52620 (N,FN)
SN54AS2623 (J,FH) SN74AS2623 (N,FN)
logic symbol T ‘AS2620 logic symbolt AS2623
Goa 1120 EN1 gea L2 ot en
GABL—- EN2 GAB -'1'—L;EN2
2] = (18) (2 118)
Al -I- J1 4 B1 A1tv1 < j— B1
3 D2V 17 (3) R 17
16 161
4) 1l (a) oA
s [ Gy = 2
~__ | E—
s (8 i g an as .
s Elose ol 25 4
s Zoe il B6 A6 ‘—t' j_m B6
27V 12 a7 '8 02l
) 0 L] an

3

Product Guide

T Pin numbers shown on logic symbaols are for J and N packages only,
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2640, 2645

pin assignments

OCTAL BUS TRANSCEIVERS/MOS DRIVERS J.N PACKAGES FH,FN PACKAGES
1 DIR 11 88 1 DIR 11 B8
® Bidirectional octal bus transceivers for driving 2 A1l 12 B7 2 Al 12 B7
MOS davices . 3 A2 |12 B |[3 Az |13 BB
® |/O ports have 25 ohm series resistors so no
external resistors are required 4 A3 14 B85 4 A3 147 B8
@ Choice of true or inverting logic 5 A4 15 B4 5 A4 15 B4
® 3state outputs 6 A5 16 B3 6 A5 16 B3
i AB 17 B2 7 A6 17 82
typicalpeitoriznoe 8 A7 [18 B 8 A7 |18 Bi
9 A G G
e A
TYPE SOURCE SINK coll;|IT0FREN DI 20TV oE
CURRENT CURRENT
SN54AS52640 - 12mA 48 mA
SN74A52640 — 15 mA 64 mA
SN54AS52645 - 12mA 48 mA
SN74AS2645 — 16 mA 64 mA
SN54AS52640 (J,FH) SN74A52640 (N,FN)
SNG54AS2645 (J,FH) SN74AS52645 (N,FN)
logic symbolt 'AS2640 logic symbol® *AS2645
o 519 pr= LI
&1 (1)
(@] DIR |3 EN1 [BA] DIR 3ENT [BA]
o _ﬁ:q EN2 (AB] o _ﬁ 3 EN2 [AB]
c m 12 AN 118) 5 (2) (18)
Q I a1 t V1 4 B1
ct a2 D2 L & > 2% e
A2 < B2
z o =, C | )
4) [
o AL 15 1) 115)
) B (s Shes S
25 9 ba (6) 118)
t A5 3—— BS
AB iz .- BE n 113)
AB 86
2T E2f e =il
(8) 8) 112)
A7 t j— BZ a7 Lo Q_ 87
(1)
(9) (9) (11)
AB B8 AB 88
§aE sy =t
t Pin numbaers shown on logic symbols are for J and N packages only.
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8003 logic symbol t pin assignments
(1
DUAL 2-INPUT POSITIVE-NAND GATE 1A 2) & . (3) 1w JGP PACKAGE FH,FN PACKAGE
® Dual version of "ALS00 18— 1 _1a 1 ne 1 nc
A6 &l 2 1B 2 1A 12 2Y
SN54ALS8003 (JG,FH)  SN74ALSB003 (P,FN) g (7} ~—2Y 3y 3 nc 13 nc
4 GND 4 nec 14 nc
5 2ZY 5 1B 15 2A
6 2A 8 nc 16 nc
7 28 7 1Y 17 28
8 Vee ] ne 18 ne
9 nc 19 nc
0 GND | 20 Vco
4]
2
G
R
(2}
=]
o
(=)
p=
a.
t Pin numbers shown on logic symbols are for JG and P packages anly.
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‘PAL16L8

FIELD-PROGRAMMABLE

functional block diagram

LOGIC, FIXED-OR ARRAYS & —En =1
[¢]
32X 64 |—£
@ Octal 16-input AND-OR-INVERT
gate array * e
pin assignments > 7 o > 1o
10 16 L7
J, N PACKAGES " W sl y
T 171 % O—&—<4—»—1/0
2 | 12 0
7 C—a—<4»— 10
3 1 13 10 8 Lo -
4 | 14 /O 7 —&Pp—1/0
5l 15 /0 £
6 | 16 IO 4 o —<4¢>—1/0
2 17 10 ‘
88l 18 10 7, O—Q—-‘-’-— 1/0
9 1 19 0
10 GND | 20 Vge 5, -
7 <
SNG4PAL16LEA (J) SN74PAL16LBA (J,N)
~denotes fused inputs
i
PAL] BH4 functional block diagram
3 FIELD-PROGRAMMABLE BE —Olen2
LOGIC, FIXED-OR ARRAYS cLK >t ,J
; v 1
- ® Quad 16-input registered AND-OR & 8 =1 =0 e o
— gate array 32X 64 1D
(=]
g- pin assignments "a £ Q
7] J. N PACKAGES = 8 ‘5 g
1 _CLK |11 OE 8 16 i
C:D 2 1210 | —t #— ~ Z J> a
= 3 | 13 1/0 4 \
o 7 >1
) 4 1 14 Q 4 16 7 |EN
5 | 15 Q ¥ P—F— ~ y v 0—&—1—.— 1/0
8 .l 16 Q
7 TP /o
] 17 a - FaT
8 | 18 /0 7 Co—a—1—dadP /o
9 1 19 10 # N
10 GND| 20 Vee 7 ‘\—_A\ ~-> /o
SNS4PALIBR4A (J) SN74PAL16R4A (J,N) -4 b
7 -
PE o
7 <
~denotes fused inputs
3-214
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'P AL1 GRB functional block diagram

FJEL.D-PHOGHAMMABLE

LOGIC, FIXED-OR ARRAYS A TRz
CLK clcl

o Hex 16-input registered AND-OR & 8 21 1=0 24— Q
' 32 X 64 io =
gate array
8 Q
pin assignments Lt %
N
J, N PACKAGES 8, g
8 16 +
1 CLIcE |2 0E (e e Al | =
20000 12 10 18, | ‘% a
3R] 13 Q S 5
] 8 Q
4 | 14 aQ 1
5 | 15 a 2 L g | a
6 |\ 16 Q
4 —
7 1 17 Q =1
8 | 18 Q 7 e
——] D—e——p—1— 10
9 |1 19 /0 =
10 GND |20 Ve 7 p—eg—4— 1o
21 a
SNS4PAL1BRBA (J)  SN74PALIEREA (J.N) i b=
~denotes fused inputs
, 3
PAI.‘ ﬁﬂﬂ functional block diagram
FIELD-PROGRAMMABLE OF EN2 %
LOGIC, FIXED-OR ARRAYS CLK c1 5
e Octal 16-input registered AND-OR 32 i' 64 s 2 +1D =052V a w
te e
gate array 8 * a Q
pin assignments — -
: L silSis
J. N PACKAGES e » % — >
1 CLK [11 T©e | Lol e 8 a o
2l 120l % —\
5] 13 @ b iR U + a
4 | 14 Q 2% N
5 | 15 Q 8, {) &
6 | 16 Q
sl 17 aQ g # 4
N
8 | 18 Q 8 + a
9 19 a 7
10 GND [ 20 Vg
5 &
SNS4PALIGREA (J) SN74PAL16R8A (J,N)
~danotes fused inputs
3-215
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‘PAL20LS

functional block diagram

FIELD-PROGRAMMABLE & =1
i b se SR B
LOGIC, FIXED-OR ARRAYS aoxes | 7
® Octal 20-input AND-OR-INVERT 7 D———0
gate array 7
pin assignments S 7 O—Q—-‘-b—— 1/0
14 20 7
JT. NT PACKAGES | o I - o
T 13 1 7 \
7] 14  |/PRELOAD 6 20 7 o—.—<4>— 1/0
3 | 15 0 o—f— ~ 5
] 16 1/0 7 O—t—-‘—b—— /o
B ) 17 1/0
6 | 18 10 3 o-a-4->— 10
T 19 /0
I
8 | 20 10 7 o—a—<4>— 10
9 | 21 1/0 .
10 | 22 0 : <
11 23 1
~denotes fused inputs
12 GND [24 vec
SNB4PAL20LBA (JT)  SN74PAL20LBA (JT,NT)
L)
PALZUR4 functional block diagram
3 FIELD-PROGRAMMABLE
LOGIC, FIXED-OR ARRAYS OF DNz
OUTCLK >c1
e ® Quad 20-input registered AND-OR & = - =0 -
- 8 FAvi Q
o RiB.aviay; a0 x6a [~ 1D
[
Q.
< - s ; 8 o
o pin assignments 7 =
~+ 8 Q
JT, NT PACKAGES o ” 4)
() 12 20
c 1 OUTCLK |13 TOE i ) Fid (7 8 J> a
o 2 14 I/PRELOAD 4 i —\
(3] 307 15 - 1/0 7 >1
PR 16 10 4 i 7u]5t 1o
o—F— ~ / v O—Vd—b—
510 17 a ’ g
7 IC—<r <> /o
6 | 18 Q A N
T 19 Q
| =t
8 | 20 Q 7 o —<> 10
9 | 21 10
7 [D—<t < /o
10 | 22 /0 = SN
TR 23 1 AN
7 <
12 GND 24 Vee 4 e
7 <t
SN54PAL20R4A (JT)  SN74PAL20R4A UTNT)  ~genotes fused inputs
3-216
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PRODUCT GUIDE

IPALZURS functional block diagram
FIELD-PROGRAMMABLE OE —OlENZ
LOGIC, FIXED-OR ARRAYS OUTCLK b C1
& 8, = =0 2V/}— Q
40 X 64 10
® Hex 20-input registered AND-OR 8 a
gate array. 7 ¢
—
pin assignments 54 Q
1‘2 > 20 £ —
JT. NT PACKAGES o= = 8 é Q
1 OUTCLK |24 Vv ‘ 7
T 2 cc 6 —
2 1 23 | - 8 {) a
3\ 22 1/0 7
2 20 [N
4 1 21 Q I 8 a
5 1 20 Q 7
6 | 19 Q o >
7 1 18 Q 7
8 | 17 Q 7 V“‘ﬁ—“*_‘—" 110
9 1 16 Q 7 4 1o
10 | 15 1/0
RE 1) 14 |/PRELOAD 2, <
12 GND 13 OE £ &
- <&
SN54PAL20R6A (JT)  SN74PAL20R6A UT.NT)  ~ denotes fused inputs.
I
PAI—Z“ RB functional block diagram 3
FIELD-PROGRAMMABLE
LOGIC, FIXED-OR ARRAYS OE Ol EN2 )
OUTCLK C1 ©
& >1 =0 9] a =]
» Octal 20-input registered AND-OR a0x 64 [ +1D v A
gate array. 8 a t;
pin assignments N =
8, a =
JT. NT PACKAGES 7 2
12 20
1 OUTCLK | 24 Veo Y] >3 Sl b 8, % ) a o
2 1 23 | 7
3| 22 Q 8 o
4 1 21_Q 8 SOl # C}’
5 1 20 Q 8 A a
6 | 19 Q *
7 1 18 Q 8 h &
8 | 17 Q
9 1 16 Q 3 h
5 a
10 |1 15 Q §
11 14 |/PRELOAD 8 o
12 GND 13 DE - <&
SNS4PAL20RBA (JT) SN74PAL20RBA UT,NT)  ~ denotes fused inputs.
TeEXAS 3-217
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PRODUCT GUIDE

pin assignments

‘PL839, PL840

FIELD-PROGRAMMABLE
LOGIC ARRAYS

® ‘PLB39 — three-state outputs
® ‘PLB40 — open-collector outputs
® Programmable output polarity

functional block diagram

OE1
0E2

&
28 X 32

~ donotes fused inputs.

32

=1
32X6

‘PLB39 has 3-state (7)) outputs; ‘PLB40 has open-collector (2) outputs.

J,JT, NT PACKAGES
1_OE1 [13 T0OE2
20 14 0
3 | 15 0
4 I 16 0
5 1 17 1
6 I 18 |
7 I 19 |
8 I 20 I
9 o 21 |
10 (o] 22 1
11 0 23 I
12 GND | 24 Vee
SN54PL839 (J) SN74PL839 (JT,NT)
3 SN54PL840 (J) SN74PL840 (JT,NT)
i)
=
=]
Q.
c
(7]
~+
=
o
@
L
ne — no internal connection,
3-218
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PRODUCT GUIDE

‘P ALR1 9[.8 functional block diagram
FIELD-PROGRAMMABLE
LOGIC, FIXED-OR ARRAYS . B
« Octal 19-input registered AND-OR-INVERT 38 X 64 3', vb—————2°
gate array
7 H———0
pin assignments %
1 1o
JT, NT PACKAGES INCLK =0c2 /2 PV 7,',
Tl 13 1 i1 St
/o ——~A—— 20 1 7 o-e—4»—1/0
2 1D 74 INCLK/PRELOAD : SOV
3 1/ 15 0 11 10
Mo 7 o—a-4>—
4 /D 16 1/0 i
5 1/D 17 1JO 75 o-a4>—10
6 I/D 18 1/0 —
7 1D 8 10 5 - s 1. 7 c-e—4»—1/0
8 1I/D 20 1/0 b - .
9 1/D 21 1/0 S b < p-a-4d
10 1/D 22 0 ‘
11 1/D 23 1/D [ 5e <
12 GND 24 Ve
SNS4PALR19LB (JT) SN74PALR19LS (JT,NT)
' 3
PAI.R1 9R4 functional block diagram
FIELD-PROGRAMMABLE
LOGIC, FIXED-OR ARRAYS oF —(Eenz @
© Quad 19-input registered AND-OR OUTCLK c1 :g
gate array — =
y o : 35:64 8 >1 $ = a (G}
im
pin assignments r /D -
JT, NT PACKAGES 8, é 2 g
1 OUTCLK | 13 OE = =)
2 1D 14 INCLK/PRELOAD 3 $ e} 2
3 1D 15 1/0 INCLK = 0c2 S | . N i a
4 _1/D 16 1/0 TRl o 4 (L
|/D—7~%4——2D
5 /D 17 Q e 1o T
6 I/D 18 Q 1 A 7, . he
7 1D 19 Q s 7
8 I/D 20 Q o B
7e o <+ 1/0
9 1/D 21 1/0 = 2
10 /D 22 10 8 7 et 1
> g 7 P& (o
11 1/D 23 1/D
12 GND 24 Vce I._— 8 = Z’ D—& <> /o
4
SNE4PALR19R4 (JT) SN74PALR19R4 (JTNT) >—%
41 a
- <
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‘PALR19R6

FIELD-PROGRAMMABLE

functional block diagram

LOGIC, Fi AY OF BNz
0GIC, FIXED-OR ARRAYS ol ‘
® Hex 19-input registered AND-OR & g =1 %HD]-D 29| a
38 X 64
gate array N
ot kel + :
Pin assignments
8 a
JT, NT PACKAGES INCER e[ i — {)
1 ouTclk | 13 OF Lica ki 8 a
2_1b 14__INCLK/PRELOAD 1—Se—1p i 4 + —
15 1/0 > a
3 1D o == 8
4 1/D 16 Q Mo 7 —\
5 1/D 17 a M1 | 8, | a
6 I/D 18 a I
7 1D 19 Q = . - fen 1 -
8 I/D 20 a > i~ z vo—v—»——uo
9 I/D 21 a S
i = Al A o
10 1D 22 1j0 I o——{~ L
11 1D 23 1/D 2 <
12 GND 24 Vee Ez <
SN54PALR19RE (JT)  SN74PALR1SRE (JT,NT)
3 'PALR.I HRB functional block diagram
FIELD-PROGRAMMABLE
"_'U LOGIC, FIXED-OR ARRAYS &t T
(o] OUTCLK c1
=N - - L
c * Octal 19-input registered AND-OR & 8 =1 (} 1=0 2v7 a
ra 1/D
te array 38 X 64
a 2 : =
G) pin assignments o ¢
—
c JT. NT PACKAGES INCLK ocz L0/ 4 + ¢
=3 1 _OUTCLK [ 13 OE Lica 2 » .
® 2 1D 14 INCLK/PRELOAD |  1/p—ae— 1o i S (#
3 1D 15 Q = P 5 Y
4 1/D 16 Q Mo > +
5 1/D 17 Q m 8 + a
,
=
6 I/D 18 Q 3l —
7 1/D 19 Q = 4 8 ‘]l) a
8 I/p 20 Q (o2 B S 74—~ ¥ —\
9 /D 21 Q - 8, (} a
10 1/D 22 a ~ —
11 1/D 23 1D a
12 GND 24 Vee -
SN54PALR19R8 (JT)  SN74PALR19RE (JT,NT)
3-220 I Texas
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I
PALT1 gl.ﬂ functional block diagram
FIELD-PROGRAMMABLE
LOGIC, FIXED-OR ARRAYS & N 2!
38 X 64 7, vp—0
e Octal 19-input latched AND-OR-INVERT >
gate array 7% D—————0
pin assignments
iNLE ——Jjoc2 11, 1. 7= oﬂb—-lm
JT,NT PACKAGES +icz g i
1
2 13 1 11D —e— 20 | 7, p-e—¢»—1/0
2 \/D 14 INLE/PRELOAD A P |
3 1D 15 0 MO 7, o—&-4d>—1/0
4 1/D 16 1/0 M1 s
5 1/D 17 1/0 L - 4b—V
1 =3
6 |/D 8 1/0 5, T s
7 1D 19 1/0 ' 2, 5] 7 = 7 Y
8 1/D 20 1/0 5 7, &—p—1/0
9 1/D 21 1/0 o—1 LA
10 /D 22 0 5
11 1/D 23 1I/D = 7~ <
12 GND 24 Voo
SN54PALT19L8 (JT) SN74PALTIOLE (JT,NT)
1
PALT1 9“4 functional block diagram 3
FIELD-PROGRAMMABLE
LOGIC, FIXED-OR ARRAYS O —QEnz
1
® Quad 19-input registered AND-OR OLLTCE X :c [1}]
gate array. B > =0 E
38X 64 8 2V Q =3
pin assignments % 110 — ‘D
8 Q
JT, NT PACKAGES 7 $ "5
1 OuTCLK | 13 OE y $ N i 3
,
4 LE/PRELOAD g
2 D 14_INLE/ AD| e n | -g
3 /o 15 1/0 A2 7 8, (]) a o
4 1D 16_1/0 et 3 o
5 I/D 17_Q Qe e
& 1/D 18 Q sk Mo 3 VD_V‘—’— o
7 1/D 19 Q M1
o> 1/0
8 1/D 20 Q 3, o—a] >
9 |I/D 21 1/0 = 5
10 /D 22 1/0 > ]~ Z’ H 4> 1/0
11 1/D 23 /D A vialie] | W2 e,
12 GND 24 Vco |'—' ~ Te Pt
a
SNS4PALT19R4 (JT)  SN74PALT19R4 (JTNT) ol
e
l TEXAs 3-221
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PRODUCT GUIDE

w

3piny 1dnpoid

‘PALT1 BRE functional block diagram
FIELD-PROGRAMMABLE
LOGIC, FIXED-OR ARRAYS Oumfi
® Hex 19-input latched AND-OR 2
gate array 38 X 64
pin assignments
JT, NT PACKAGES
1 _OUTCLK |13 BE TNCE ————0j oc2 L3
2 1D 14 TNLE/PRELOAD T s
3 1D 15 1/0 == 0 LU
4 1/D 16 Q 11 o
5 1/D 17.7a M1
6 I/D 18 Q
7 1D 19 Q =
8 I/D 20 Q = 8,
9 1/D 21 Q
10 1/D 22 1/o LV
11 1/D 23 1D
<
12 GND 24 Ve ~
<
SNG4PALT19R6 (JT)  SN74PALT19R6 (JTNT)
'PAI_T1 SRB functional block diagram
FIELD-PROGRAMMABLE
LOGIC, FIXED-OR ARRAYS GE
OUTCLK
® Octal 19-input latched AND-OR =
gate array 38 X 64
2 N
pin assignments
N
JT, NT PACKAGES TRCE = e 1
1 _OUTCLK [13 ©F Lo T fd =
e 1
2 1/ 14 TNLE/PRELOAD D——t—1 55 1
3 1/D 15 Q o P
4 1/D 16 Q Mo
5 1/D - fr Ao M1
6 1/D 18 Q —
7 1/D 19 Q = 5 a
8 1/D 20 Q e 2 T ] 15 7~ —
9 1I/D 21 Q 2 , Q
10 1/D 22 Q O—r—i~ —\
11 1/D 23 1D
12 GND 24 Vce
SNS4PALT19R8 (JT)  SN74PALT19RS (JT.NT)
3-222 TEXAS
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PRODUCT GUIDE

mp1431ﬂ ('8287) This product is no longer in production, it is replaced by TBP24S10.

TBP14SA10 ('5387) This product is no longer in production, it is replaced by TBP24SA10.

TBP18$22 |'S471) This product is no longer in production, it is replaced by TBP28L22.

TBP188A22 (’8470) This product is no longer in production, it is replaced by TBP28LAZ22.

TBP18S030 ('3288) logic symbol® pin assignments

PROGRAMMABLE READ-ONLY PROM 32X 8 J, N PACKAGES
MEMORIES (1) 1 Qo g a7
ATp———a0 2 Q1 |10 A0
e 32X8 Ho Avl—2 o 3 az [11_A1
# Three-state outputs AO-“—1,—— 0 AT 3 Q2 4 03 [12 A2
e Typical address access time :; 12) A0 AV | &) o 5 04 |13 A3
«..25ns "—“3, A aAv 5 a4 6 05 |14 A4
; A3 ——Tq (6) 7 068 |[15G
e Typical power . ..400 mW (14) A a5
—_—a AT {7) a6 8 GND| 16 Vg
~ (15 EnE,
G Bl Dden AT —ﬂl—-(ﬂ For chip carrier options and information,

contact the factory.

TBP18SA030 ('S188) logic symbol* pin assignments

3

PROGRAMMABLE READ-ONLY PROM 32 X J, N PACKAGES
1 a0 | 9 a7
MEMORIES w o
A Qp———00 2 Q1|10 A0
o 322X8 2) el
10! A Qf0———at 3 02 11 A1 —
& Open-collector outputs AoJ—L——“" o Aol q 4 Q3 |12 A2 =
e Typical address access time Al ==t [ESE O 5 04 |13 A3 &)
a2 12 AD AQ a3
...25ns 13 i a0l o 6 05 |14 A4 -
e Typical power . .. 400 mW (14) o A Q‘-i—uﬁ 706 |15G g
—_IIBI AD 7 a6 8 GND| 16 Vcc! =
g8 ey aol_® o
For chip carrier options and information, E
contact the factory. o
r
TBP18S42 ‘ 5472} This product is no longer in production, it is replaced by TBP28S42.
I
TBP1BSA42 ( 8473) This product is no longer in production, it is replaced by TBP28SA42.
L
TBP1BS46 ( 3474) This product is no longer in production, it is replaced by TBP28S46.
17
TB P‘!BSA46 ( 3475) This product is no longer in production, it is replaced by TBP28SA46.
t Pin numbers shown on logic symbols are for J and N packages only.
nec — no internal connection.
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TBP 24310 logic symbolt pin assignments

PROGRAMMABLE READ-ONLY PROM 256 X 4 J. N PACKAGES
MEMORIES A=l 1 g 146 | 9 03
2 A5 [10 Q2
® 256X 4 A‘l-'“il_-
(7) (12) 344 11 Q1
e Three-state outputs MT— AV i 4 A3 |12 Q0
® Typical address access time MT AL AV o al 5 A0 |13 &1
..-35ns A (2 35 AV a2 6 Al |14 G2
: - et Al—19 a3 7 A2 |15 A7
Typical select time . . . 20 ns e 1) 8 GND| 16 Voo
® Typical power . .. 375 mW a7 —118) 2
=, (14)
52""[;;2‘ T b For chip carrier options and information,
G1 contact the factory.

TB P24SA"] logic symbolt pin assignments

(&)

aping 1onpoid

s Al
PROGRAMMABLE READ-ONLY & FROM 256 X 4 %
MEMORIES AUT— 0 2 A5 | 10 Q2
Al ———d 3 A 11 Q1
® 256 X4 Az 7 AD (12) 4 A3 |12 0o
® Open-collector outputs az—t8) o aopM . 5 A0 | 13 G1
* Typical address access time ag—t31__ | A Aol 10 az 6 Al |14 G2
«..35ns As | aol—8 o3 7 A2 |15 A7
® Typical select time . . . 20 ns A8 l'::ﬂ 8TGhD e Vee)
® Typical power . .. 375 mW T e
Bl 62——“4,- [N > For chip carrier options and information,
& (13) EN contact the factory,
T Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection,
3-224 TeExas
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I
TBP24541 ( 5476} loqicwmholf pin sssipnments
PROGRAMMABLE READ-ONLY PROM 1024 X 4 J. N PACKAGES
10 G2
MEMORIES ro—8 o ; :: l‘: =
s 1024 %4 A ] BTVl [
e Three-state outputs AZ——%I— 4 A3 |13 @1
e Typical address access time A3—J—)—(3] AT l‘l4: 5 A0 |14 QO
Al (13 6 Al 15 A9
S @ | oA AV o 7 Az |16 AB
e Typical select time .., 20 ns i T A T a2 . TR
e Typical power , ., 475 mW o (17) AV p———03 T R
AB-—————"B‘
(15) For chip carrier options and information,
A9 110) 19 contact the factory.
G2 & N
g1 —2
TBP24SA41 ('3477) logic :\fmhul? pin assignments
PROGRAMMABLE READ-ONLY PROM 1024 X 4 11- :‘\;AC':*:G%Z
MEMORIES A0—15) o_l T ELCE
o 1024 X4 A1—%— S (12807
e Open-collector outputs Az-—m— a A3 |13 a1
e Typical address access time A3 @ AD :::; Qo0 5 A0 :; 2:
...40ns s (2 LAL AL al (i
i AS ————r 1023 o (12) 7 A2 |16 A8
e Typical select time . .. 20 ns A (1) A ol Q2 s &1 |17 a7
e Typical power, ..475 mW A7 (17) AQE———03 9 GND |18 Vco
ag__18) 3
(16) For chip carrier options and information,
A9 contact the factory,
G2 (10 T
= (8) EN o)
G1—————
o
=
TBP24381 ('8454) logic wmbnlf pin assignments U
bt
PROM 2048 X 4 J, N PACKAGES
PROGRAMMABLE READ-ONLY 2 = 2]
A (6) 0~ 1 A6 |10 -
MEMORIES =& 2 A5 |11 Q3 ©
Al
T e S
e Three-state outputs A3 (4) o T n_
1
e Typical address access time Al (3) AY _LITQQ T S
...45ns A5-——-——::: S A ——2&7 N = 7 A2 |16 A8
o Typical selecttime. .. 20 ns AB ] 23 ITED x B A10| 17 A7
e Typical power . .. 625 mW A7 e I~ — 8 GND| 18 Ved
o (15) For chip carrier options and information,
A3 (8) contact the factory.
A10 10)
E..L‘ib-iu
f Pin numbers shown on logic symbols are for J and N packages only.
ne — no internal connection,
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L
TBP24SA81 (3455) logic symbol pin assignments
PROGRAMMABLE READ-ONLY PROM 2048 X 4 J, N PACKAGES
MEMORIES Ap—L& |0 1 A6 [0
e 2048 X4 Al (8) : :: 1 Q3
1
® Open-collector outputs Az—:::_. AS ‘j gf
® Typical address access time A:lT e (18) % Eho0 |40
...45ns L o (13) 6 Al |15 A9
_ , A5 SA = AQ at 7 A2 |16 A8
® Typical select time ... 20 ns a1 047 Ao (12) Q2
. 17 _A7
e Typical power . .. 625 mW 17) (11) B_A10
il ”—:;ﬂ_' AQ u3 9 GND| 18 vg
:: (15) For chip carrier options and information,
(8) contact the factory.
A10 10)
g (10) EN
TBPZBLZZ logic symbolt pin assignments
LOW-POWER PROGRAMMABLE PROM 256 X 8 J, N PACKAGES
READ-ONLY MEMORIES Y L S . 8 1 A0 [11 04
2, ao
e AL ] v 5
® Three-state outputs “2_(';]'— AT 8) = A AT TenaT
® Typical address access time A3 15) Azsils A7— a3 5 A4 |15 &1
...45ns ::. a7 P v] L) P 6 a0 |16 G2
® Typical select time . . . 20 ns A5 18] a2 o 7 Q1 [17 A5
3 e Typical power . . . 375 mW Az 19! 3 AT :::; 06 = gz 18546
=, _16) N Ag—2 a7 SO TNAT
G2 EN 10 GND |20 Vg
E1 (15) b
'U For chip carrier options and information,
= contact the factory,
(=]
=3
2 TB Pza |.A2 2 logic symbolt pin assignments
G) LOW-POWER PROGRAMMABLE PROM 256 X 8 J, N PACKAGES
c READ-ONLY MEMORIES a1 o IFADTI IO
a 12 A8 o9 2 Al |12 a5
(=% e 256X8 A ) aol—1 o1 3 A2 [13 a6
@© ® Open-collector outputs A2 @) AD (8) a2 4 A3 |14 a7
® Typical address access time A i Ao At | o) e § A4 |15 &1
45 ns A = [ 5 6 a0 |16 G2
as2 (12) 7. a1 |17 as
® Typical select time ... 20 ns AB (18) AD ; as 3 @ TS
Typical power . , . 376 mW 1___[19? 7 AQ {::: o8 9 03 |19 A7
52%:—5 I | ag az 10 GND| 20 Voo
= 15) I
al For chip carrier options and information,
contact the factory.
T Pin numbers shown on logic symbaols are for J and N packages only.
nc — no internal connection,
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TBP28142

logic symbolt

pin assignments

PROMS512X 8 J, N PACKAGES
LOW-POWER PROGRAMMABLE i T A0 |11 04
READ-ONLY MEMORIES e A7b—8 o 2 A1 |12 05
— 7
o 512X8 2; @) Av--——ta—:—-—01 S| 13R08
7
® Three-state outputs (4) AYpP———0Q2 4 A3 4
’ A3 A 9 g3 5 A4 |16 G
e  Typical address access time (5} L v o) T ETE
(16) 511 AV aa
...55ns A5 AT (12) o5 7 01 |17 A6
° Typical select time , . . 25 ns As_‘:::— AT (13) as 8 Q2 18 A7
° Typical power . .. 275 mW A?-l— AT (14) a7 g Q3 |19 A8
ag_19) o = 10 GND|20 Vec
E—Lﬁ]—b" EN For chip carrier options and information,
contact the factory.
Q
©
—
G
-
5]
=
e}
(=)
D
o
1 Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection,
Texas 3-227
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TBP28L45 logic symbolt pin assignments
TBP28|_46 PROM 512X 8 J, N PACKAGES
ao—& o 1 A7 [13 a3
LOW-POWER PROGRAMMABLE a7 o] el s 2 A6 |14 Q4
READ-ONLY MEMORIES Az—(6) A (10) a1 3 A5 [15 a5
{6) {11 4 A4 |16 Qs
A3 A az
s 512X8 Ag—4) Al e IETp 5 A3 |17 a7
® Three-state outputs e (3) 511 fes| na . 6 A2 |18 G2
®  Typical address access time AB (2) AT (15) a5 7 A1 119 G3
...B5ns e LIS I AT (16) o8 8 A0 |20 G
®  Typical select time ., . 25 ns bl | 8 A7 a7 a7 12 gn ;; 5
7 = (21) E 1 nc
° Typical power . .. 275 mW lG'i: 119) & 1102 |23 AB
G218} EN 12 GND| 24 vee
G1-120) For chip carrier options and information,
contact the factory,
TBPZBLaEA logic symbolt pin assignments
TBPZBLBBA PROM 1024 X 8 J, N PACKAGES
Ao—18 lo 1 A7 13 a3
LOW-POWER PROGRAMMABLE 7) (9) 2 A6 |14 Q4
Al A l————aq0
READ-ONLY MEMORIES Fen Jd [T : 3 A5 |15 08
Q
® 1024 X8 (5) {11) 4_ A4 |16 06
L5 A o2 5 A3 |17 o7
® Three-state outputs A = 1SV 0. A3 5.
) : @ 2 a) 6 A2 |18 G2
® Typical address access time ns—m— r 1023 A S Q4 7 A1 |19 G3
...65ns AGT Ay ; Qs 8 A0 |20 Gt
3 ® Typical select time ... 30 ns 23l AV ::g, Q6 9 00 |21 Ga
® Typical power . ., 275 mW iy AV Q7 10_a1 | 227A9
A28 1, 1102 |23 As
o) P AL N s 12 GND|24 v
- 19}
(=] Ga_“'r EN For chip carrier options and information,
o EZT contact the factory.
(= G1—— I
Q
-+
I
m TBstLBB ‘ LS478) This product is no longer in production, it is replaced by TBP28LBGA.
=
o
(1]
T Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection,
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TBP28L165

logic symbol?

pin assignments

J, N PACKAGES
LOW-POWER PROGRAMMABLE @ PROM 2048 X B 1 A7 |13 a3
READ-ONLY MEMORIES AD 10 2 A6 |14 04
.ML (9) 3 AS 15 Q5
¢ 2048X8 A2 (6) AVI———@0 4 A4 |16 06
o Three-state outputs 5 Ao _a e Aall|ATanT
e Typical address access time . (4) AV 01 Q2 6 A2 |18 G2
..65ns :5 @ [0 AV [(;:la a3 7 A1 |19 G3
e Typical select time . .. 30 ns A 2047 AT _51_51_04 : ;‘; 2{: i:u
i A Qs
e Typical power . .. 350 mW A7 :;;, Ag 18 o el
A8 22) AT 074, 11 02 |23 A8
A9 12 GND|24 Vec
aro—21___ho
(19) For chip carrier options and information,
o (18) . contact the factory.
G2 ——— EN
a1 1200 P~
in assignments
TB st I'1BE e syna : 4N P:ZKAGES
LOW-POWER PROGRAMMABLE ; PROM 2048 X 8 T A7 |13 a3
8
READ-ONLY MEMORIES AD—:;]——' o) 2 A6 |14 04
A —— 3 a5 |15 05
e 2048X8 - ) AT (9) Qo T TS
e Three-state outputs ) AT o), eaanlarar
e Typical address access time e (4) AT i a2 6 A2 |18 G2
...85ns ) Azl—03_ay 7 A1 |19 G3
s —2 e (14)
e Typical select time ... 30ns A6 (2 2047 AV Tu«a 8 A0 |20 Gt
e Typical power . ..350 mW A7 (1) AV el Qs |2 gll} ;; :;0
(23) AN Q6
A Ao 1 0z |23 A8 ,g
A9 12 GND|24 Vcc —
A10 (21) 0] =)
G (19) = For chip carrier options and information, w
(18) contact the factory.
62— EN -
520~ o
=
=]
o
e
(=1
T Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection,
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PRODUCT GUIDE

TBP28S42

PROGRAMMABLE READ-ONLY

MEMORIES

® 512X8

® Three-state outputs

® Typical address access time
... 35n§

® Typical select time ... 20 ns

® Typical power . .. 500 mW

W

logic symbol®

n
(2)
(3)
(4)
(5)
(16)
17)
A7 (18)
A8 (19)

g8l

AQ
Al
AZ
A3

|

A5
AB

PROM 512X 8

0

2

EN

AT
AV
AT
AN
AT
AV
AV
AV

Ll Qo

LEd) Q1

(8) az
L A
(1) Q4
(12} as
13) o6
(L] [

pin assignments

J, N PACKAGES
1_AD |11 Qa
2 A1 |12 as
3 A2 |13 06
4 A3 |14 a7
5 A4 |15 &

6 a0 |16 As
201 |17 a8
8 02 |18 A7
9 03 |19 a8
10 GND|20 vce

For chip carrier options and information,

contact the factory.

3

o

c

(7]

~+

=

-—

o

(1]
T Pin numbers shown on logic symbols are for J and N packages only,
nc — no internal connection,

3-230
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PRODUCT GUIDE

TBP28SA42

logic syml:n:ll'r

pin assignments

PROGRAMMABLE READ-ONLY PROM 512 X 8 JJNPACKAGES
m 1 A0 11 Q4
MEMORIES AQ——— 0 o (6) 2 Al |12 a5
(2) A Qo
e 512X8 MT A {7) Qi 3 A2 |13 @6
e Open-collector outputs AZ—'H]_‘ AD (8) 4 A3 |14 Q7
e Typical address access time A3 B o acl— ERASEATHEG
AL A— (11) 6 Qo0 16 A5
.. 3005 e (16) 511 AQ‘— = =
. s e | 12)
° Typ!cat select time . .. 20 ns AB (17 A g —u:u_us 8 qz |18 A7
e Typical power . ..500 mW A7 (18) A TQE 9 a3 |19 A8
ag 19l . AQp———a7 10 GND|20 vggl
=_116)
[P N Y For chip carrier options and information,
cantact the factory.
TBP28S45 logic symbolt pin assignments
TBP28846 (8) OPRDM E12:8 J, N PACKAGES
A @) 1_A7 |13 03
PROGRAMMABLE READ-ONLY Al AV [ a0 2 A6 |14 Q4
MEMORIES A2 ey AV e al 3 A5 |15 Q5
A3 —— AV }——— 4 A4 16 Q6
e 512X8 o)) Agl:_1 agh—03 a3 5 A3 |17 a7
® Three.state outputs (3) AT 04 s B Az |18 G2
e Typical address access time As—ﬁ— A |15 e 7 A1 |19 G3
...35ns Az Aagl—U8_qs 8 a0 |20 G
(23) 7
e Typical select time . .. 20 ns As—tr 8 Agl—7 o BHIO0LS 1218 54
i Ga ~ & 10 a1 22 nc
e Typical power, ..500 mW - (19) oz (23 A8
G218 | EN 12 GND|24 Vco
Epﬁ?.lb‘ For chip carrier options and information,
contact the factory,
TBP28SA46 logic symbol ¥ pin assignments
PROM 512X 8 J, N PACKAGES
ap—t8) 0 1 A7 [13 a3
PROGRAMMABLE READ-ONLY 0] o T 2 As |14 04
MEMORIES az 16 A a4 3 A5 |15 Q5
e 512X8 (5) 11 4 A4 |16 08
A3 AQ Q2 A3 |17 a7
e Open-collector outputs (4) 0 (13) 8
! A4 Agi AQ——=—03 8 A2 |18 G2
® Typical address access time 7 3 AQ 14 s | EELCE
35n €] ‘ 115] : ot
Y AB—(-i— ADQ Qs g8 A0 |20 Gt
e Typical select time , ., 20 ns A'.'—';’— AQ (16} Q6 g Qo |21 Ga
e Typical power , .. 500 mW As—2__| 8 AQ {1 a7 10 @1 |22 nc
Ga 21 N 1102 |23 A8
e | 12 GND| 24 Vcd
G2 (18) EN
= For chip carrier options and information,
(20)
G"-”"_b' contact the factory.
T Pin numbers shown an logic symbols are for J and N packages only.
nc — no internal connection,
Texas 3-231
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PRODUCT GUIDE

TBP28S85A

PROGRAMMABLE READ-ONLY

MEMORIES
e 1024 X8
[ Three-state outputs
®  Typical address access time
...35ns
Typical select time, , . 20 ns
e Typical power ., . 550 mW

logic symbolt

PROM 1024 X 8
Agi(8) 0
]
Az_18)
A3_18)
Ad (4) 0
AT Ao
AaE) (
A?-L
Ag_123)
A9 (22) 9
G2 g
G3 (19}
Ga18) EN
511200

Agpl—aL__
A (10
AT (11)
n (13)
ATl
ag |08
AT (16)
Ag |07

9)

pin assignments

J, N PACKAGES
1 A7 [13 03
2 A6 |14 04
3 A5 |15 a5
4 A4 |16 a6
5 A3 |17 az
6 A2 |18 G2
7 A1 |19 G3
8 a0 |20 G
9 Q0 |21 Ga
10 01 |22 Ag
11 02 |23 A8
12 GND| 24 vgd

For chip carrier options and information,
contact the factory,

TBP28586 ('S478)
TBPZBSBG' 60 These products are no longer in

production. They are replaced by TBP28SBSA and TBP28S86A-50.

TBPZBSBBA logic symbolt pin assignments
3 J, N PACKAGES
PROGRAMMABLE READ-ONLY PROM 1024 X 8 1 A7 _[13 a3
MEMORIES AD ::: 0 2 A6 |14 Qa
o A1 AT —(9"_00 3 a5 |15 a5
- (6) (10!
A2 AT a1 4 A4 |16 Q6
8- e 1024 X8 A8 AT (] EE 5 a3 |17 Q7
= ®  Three-state outputs A1 0 AT (13) Q3 6 A2 |1B G2
O ®  Typical address access time a5 131 ?Aﬁﬁ Agl_ta_ . 7 A1 |19 63
= ...35ns ag—2 | T 8 A0 |20 &1
@ ®  Typical select time . .. 20 ns a7\ P A LTINS 1: g? :; f;
= ®  Typical power, ,.550 mw a2 A i) a7 11 Q2 |23 a8
E: Ag—t22! 5 =
B v—— | 1 ND| 24 Vg
@ Eqﬂf"_:\ &
Ga (19) For chip carrier aptions and information,
G218 EN contact the factory.
G120
L/
TBP28SA86 ('S479)
TBP283A85-60 These products are no longer in production. They are replaced by TBP28SA86A
T Pin numbers shown on logic symbaols are for J and N packages anly,
nc — no internal connection.
3-232 Texas
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PRODUCT GUIDE

TBP28SA8B6A

logie symbolt

pin assignments

PROM 1024 X 8 J, N PACKAGES
PROGRAMMABLE READ-ONLY A0 (8) 0 1 A7 13 Qa3
MEMORIES a2 AQ (9) a0 2 A6 |14 04
(6) o114 3 AS |115°G5
e 1024X%8 A2 A ] 4 A4 |16 Q6
a3 Aol o2
° Open-collector outputs (@) 13 5 A3 17 Q7
e  Typical address access time A4 @ A AQ 1a) Qa3 6 A2 |18 G2
= AS —&] 023 AQ ; Q4 7 a1 |19 G3
B AG Aok o5 8 A0 |20 G1
e  Typical select time ... 20ns (1 AD 06 e 5 a0 |21 Ga
e  Typical power .., 550 mW ag—\23 AD RS 10 a1 |22 A9
ap22 | 11 Q2 |23 AB
= 21~ B 12 GND| 24 Vcd
19
GS~:1—8:—' EN For chip carrier options and information,
GZT contact the factory.
T1— I
in assignments
TB P283165 logic symbol T i it 2
TBP28S166 - dEMEACKAGED
) PROM 2048 X 8 T A7 13 a3
PROGRAMMABLE READ-ONLY AD—y "1 e o
Al——— (8) 3 AS 5
MENOE = YL — :v Tm 4 A4 |16 08
e 2048X8 Jepm L — A 5 A3 |17 a7
(4) AV Qz 6 A2 |18 G2
e Three-state outputs Al (13)
a5 A=D AVp———03 7 a1 |19 G3
e Typical select time . .. 16 ns ae—2 cA P Ay LY 8 A0 |20 G1
6
A7 {1) Av-—l“'—'—os 9 Q0 |21 A0
(23) AY [ontie) 7 Qa6 10 a1 |22 A9 [}
i (22) avl—1_q 1M 02 |23 AB -
A‘:i @ o 12 GND| 24 Vec =
63 (19 T For chip carrier options and information, (&)
G2 118) | EN contact the factory. -
T 20 N 1)
=
TYPICAL | GUARANTEED o
PACKAGE ADDRESS | MAXIMUM TYRiLas x
TYPE POWER o.
ROW SPACING ACCESS ACCESS
DISSIPATION
TIME TIME
TBP285165 7.62 mm (0.300in.) 25 ns 550 mW
TBP28S166 | 15,24 mm (0.600 in.) 35 ns 650 mW
1 Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection,
TEXAS 3-233
INSTRUMENTS

POST OFFICE BOX 225012 ® DALLAS, TEXAS 756265



™M

Product Guide

3-234



The TTL Data Book
Volume 1

General Information

Functional Index

Logic Symbols

Product Guide B

Mechanical Data




<

Logic Symbols

42



EXPLANATION OF NEW LOGIC SYMBOLS

TABLE OF CONTENTS

Title Page
] N R G ] T ) N b faranol wial mries ks e o i 4073 Al d TR S SHiaTta e fonie, wa/fa 4ilojie) e iatula 4-5
S N B G GOV RO S T O N e o Rt wavie) Slfal e ek e B b e o o pte AR et e ot ST IR 4-5
A O AL EY NG S Y MB B LS e e se fvtis sthisiinte i sxtom sieve syfaie. siimtatmie ke wgatininie S<min eine iieks e 4-7
351 NGenaraliAnalifying iSYmbBOIS i s s ik it s wise skt ala e diie s Vaia wiia e e atine e siel b 4-7
3.2 Qualifying Symbols for Inputs and QULPULS . . .. ..o icivh s vue snm vae v aiaasas 4-7
3:3  Symbolsiinside the OIING .= - ciac < o s als saie sialanin slese Siia Siaia foiatin shalie ausfies 4-11
R D E P EN D EN G a N AT O N B e s s are! it ot e e T et i io e e Voo awtis taia e 4-12
R B T1OT A E XD 8 A O R e e st riatic s suja1e s utarysats ol oihle BB s e I e | D E8 0 e arte, arsiice 2wl 4-12
PRI {8 UYL cosar traite st B T rRE 2 N N et v S B NS e, = 4-12
4.3 Conventions for the Application of Dependency Notation in General ............ 4-14
ALE AR B R e 2 A il et e A A S P B G, 0 S e P OO SRR P B 4-15
A5 NN Nagata {EXCIISIVaIOR) i o cibs ik 6 Sl eosts ua sileliessiraaizneltstoa  shade s iatbars 4-15
B 7 S YO T C OB OO e ekl s s el a7 o S & 05 e s 2t il e e m e ey sUat arlaslenUta Nadlagral 4-16
Lhap S TEETIATE] b i b e R ey et PR i o T A e e b e & 417
AL SR TG o o e N U RO RSN W e AT SR S SRR S 4-17
il TN T 0 i s e e (S e SIS S s e S IR i e 4-18
AR AN BB et i Al ey o et e O SR A SN B S O O P 4-19
TN ATEAATAES . 5 5 (blias o Sole) Salislios e a)a, ey aomn SEATS ANt et el o B s P sl ol o N iarres 4-21
B RBISITABUE ELEMENTS S 2ot 5n e it S s iiata i 57a75 Sl MUl A ataies | Srelbsesa e M e VL e 4-24
G, (el RIS i B f e o T £ s POy [ T Ty Pl e oo T i S S A 4-25
7. ' USE OF A CODER TO PRODUCE AFFECTING INPUTS .. ........cc0oiimrnnnennann. 4-26
8. USE OF BINARY GROUPING TO PRODUCE AFFECTING INPUTS . . . ... ... oiinnn.. 4-27
O G EN CE O R N B U T A B E S ey ol e eare b it L niie laiss R e, WS S s s Bate, o poiet whpa s 4-27
N0 SEQUENCELORIOUTPUTEABELS ST 2k i e s aais slste s e st folmss fsme s iae) $stberaith &) s ia’ b s 4-28
LIST OF TABLES
Table
[ General Rualitying SYmMDOIS il i o s s i i o e Sl wlia) Siaye elatia sl ahelia aaiel SHATAES
II.  Qualifying Symbols for Inputs and Outputs
- Sdsred Bl G e O R TP i o e e S s i Sl e e o) Dy e O o) e e
IV. Summary of Dependency Notation . . . ... ... ..ttt asaecnsnssnsans 4-23
If you have questions on this Explanation IEEE Standards may be purchased from:

of New Logic Symbols, Please contact:
institute of Electrical and Electronics Engineers, Inc,

=
=]
2
£
>
77
2
=
o
-

F.A. Mann MS 49 345 East 47th Street

Texas Instruments Incorporated New York, N.Y. 10017

P.0O. Box 225012

Dallas, texas 75265 International Electrotechnical Commission (IEC)
Telephone (214) 995-2867 publications may be purchased from:

American National Standards Institute, Inc.
1430 Broadway
New York, N.Y. 10018

Texas
INSTRUMENTS

POST OFFICE BOX 225012 ® DALLAS. TEXAS 75265



n Logic Symbols

4-4



EXPLANATION OF NEW LOGIC SYMBOLS

1

by F. A. Mann
INTRODUCTION

The International Electrotechnical Commission (IEC) has been developing a very powerful symbolic
language that can show the relationship of each input of a digital logic circuit to each output without
showing explicitly the internal logic. At the heart of the system is dependency notation, which will be
explained in Section 4.

The system was introduced in the USA in a rudimentary form in IEEE/ANSI Standard Y32.14-1973.
Lacking at that time a complete development of dependency notation, it offered little more than a
substitution of rectangular shapes for the familiar distinctive shapes for representing the basic functions
of AND, OR, negation, etc. This is no longer the case.

Internationally, Working Group 2 of |IEC Technical Committee TC-3 is preparing a new document
(Publication 617-12) that will consolidate the original work started in the mid 1960's and published
in 1972 (Publication 117-15) and the amendments and supplements that have followed. Similarly
for the USA, IEEE Committee SCC 11.9 is revising the publication IEEE Std 91/ANSI Y32.14.
Texas Instruments is participating in the work of both organizations and this Data Book introduces
new logic symbols in anticipation of the new standards. When changes are made as the standards
develop, future editions will take those changes into account.

The following explanation of the new symbolic language is necessarily brief and greatly condensed
from what the standards publications will finally contain. This is not intended to be sufficient for
those people who will be developing symbols for new devices. It is primarily intended to make possible
the understanding of the symbols used in this book; comparing the symbols with functional block
diagrams and/or function tables will further help that understanding.

SYMBOL COMPOSITION

A symbol comprises an outline or a combination of outlines together with one or more qualifying
symbols. The shape of the symbols is not significant. As shown in Figure 1, general qualifyingsymbols
are used to tell exactly what logical operation is performed by the elements. Table | shows the general
qualifying symbols used in this data book. Input lines are placed on the left and output lines are
placed on the right. When an exception is made to that convention, the direction of signal flow is
indicated by an arrow as shown in Figure 11.

All outputs of a single, unsubdivided element always have identical internal logic states determined by
the function of the element except when otherwise indicated by an associated qualifying symbol
or label inside the element.

Texas
INSTRUMENTS
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EXPLANATION OF NEW LOGIC SYMBOLS

OUTLINE GENERAL QUALIFYING
_\ / SYMBOL

INPUT QuTPUT
LINES LINES

*Possible positions for qualifying symbols relating to inputs and outputs
FIGURE 1 — SYMBOL COMPOSITION

The outlines of elements may be abutted or embedded in which case the following conventions apply.
There is no logic connection between the elements when the line common to their outlines is in the
direction of signal flow. There is at least one logic connection between the elements when the
line common to their outlines is perpendicular to the direction of signal flow. The number of
logic connections between elements will be clarified by the use of qualifying symbols and this is
discussed further under that topic. If no indications are shown on either side of the common line, it
is assumed there is only one connection.

When a circuit has one or more inputs that are common to more than one element of the circuit, the
common-control block may be used. This is the only distinctively shaped outline used in the IEC
system. Figure 2 shows that unless otherwise qualified by dependency notation, an input to the
common-control block is an input to each of the elements below the common-control block.

COMMON-CONTROL BLOCK
a

= s
Q - - b 1 s
o b =

2L = L

3 c— - c

o

o e —

w d — . —

FIGURE 2 — ILLUSTRATION OF COMMON- CONTROL BLOCK
46 TeExas
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EXPLANATION OF NEW LOGIC SYMBOLS

3.1

3.2

A common output depending on all elements of the array can be shown as the output of a common-
output element. Its distinctive visual feature is the double line at its top. In addition the common-
output element may have other inputs as shown in Figure 3. The function of the common-output
element must be shown by use of a general qualifying symbol.

e
COMMON-OUTPUT b=— ==

ELEMENT \ b —— :
(must, like other elements, 3 ——g l >c f
have a qualifying symbol to

denote its logic function).

FIGURE 3 — ILLUSTRATION OF COMMON-QUTPUT ELEMENT

QUALIFYING SYMBOLS
General Qualifying Symbols

Table | shows the general qualifying symbols used in this data book. These characters are placed near
the top center or the geometric center of a symbol or symbol element to define the basic function
of the device represented by the symbol or of the element.

Qualifying Symbols for Inputs and Outputs

Qualifying symbols for inputs and outputs are shown in Table Il and will be familiar to most users
with the possible exception of the logic polarity and analog signal indicators. The older logic negation
indicator means that the external O state produces the internal 1 state. The internal 1 state means the
active state. Logic negation may be used in pure logic diagrams; in order to tie the external 1 and 0
logic states to the levels H (high) and L (low), a statement of whether positive logic (1=H, 0= L) or
negative logic (1 = L, O = H) is being used is required or must be assumed. Logic polarity indicators
eliminate the need for calling out the logic convention and are used in this data book in the symbology
for actual devices. The presence of the triangular polarity indicator indicates that the L logic level will
produce the internal 1 state (the active state) or that, in the case of an output, the internal 1 state will
produce the external L level. Note how the active direction of transition for a dynamic input is
indicated in positive logic, negative logic, and with polarity indication.

Texas
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EXPLANATION OF NEW LOGIC SYMBOLS

TABLE | - GENERAL QUALIFYING SYMBOLS

SYMBOL DESCRIPTION EXAMPLE
& AND gate or function. SN7400
>1 OR gate or function. The symbol was chosen to indicate that at least SN7402
one active input is needed to activate the output.

=1 Exclusive OR. One and only one input must be active to activate the output, SN7486
= Logic identity. All inputs must stand at same state. SN74180
2k An even number of inputs must be active. SN74180
2k+1 An odd number of inputs must be active. SN74ALSB6
1 The one input must be active, SN7404

B> ord A buffer or element with more than usual output capability (symbol SN745436

is oriented in the direction of signal flow).

] Schmitt trigger; element with hysteresis. SN74LS518
XY Coder, code converter (DEC/BCD, BIN/OUT, BIN/7-SEG, etc.). SN74L5347
MUX Multiplexer/data selector. SN74150
DMUX or DX Demultiplexer. SN74138

Y, Adder. SN74LS385
P-0 Subtracter. SN74L5385
CPG Look-ahead carry generator, SN74182
T Multiplier. SN741L.5384
ComP Magnitude comparator, SN74L5682
ALU Arithmetic logic unit, SN74L5381
ELL Retriggerable monostable. SN74L8422
1 Non-retriggerable monostable (one-shot). SN74121
A Astable element, Showing waveform is optional. SN741.8320
_r!E-n_. Synchronously starting astable, - SN74LS624
_F[\;JI'L Astable element that stops with a completed pulse, -
SRGm Shift register, m = number of bits, SN74L.S595
CTRm Counter. m = number of bits; cycle length = 2m, SN54L.S590
CTR DIVm Counter with cycle length = m. SN74 L5668
RCTRm Asynchronous (ripple-carry) counter; cycle length = 2M, ¥

ROM Read-only memory. SN74187
RAM Random-access read/write memory. SN74170
FIFO First-in, first-out memory. SN74L5222
1=0 Element powers up cleared to 0 state. SN74AS877
P Highly complex function; “‘gray box'* symbol with limited detail SN74L.5608

shown under special rules.

*Not all of the general qualifying symbols have been used in this book, but they are included here for the sake of completeness.
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EXPLANATION OF NEW LOGIC SYMBOLS

TABLE Il — QUALIFYING SYMBOLS FOR INPUTS AND OUTPUTS

Logic negation at input. External 0 produces internal 1.

Logic negation at output. Internal 1 produces external 0.

Active-low input. Equivalent to —q in positive logic.

Active-low output, Equivalent to b—in positive logic.

Active-low input in the case of right-to-left signal flow.

Active-low output in the case of right-to-left signal flow.

Signal flow from right to left. If not otherwise indicated, signal flow is from left to right.

Bidirectional signal flow.

POSITIVE NEGATIVE POLARITY
LOGIC LOGIC INDICATION
: 1 0
!Dynamlc not used
inputs 0 3

active H
not used not used
on

indicated _,— 1 0 —l_ —r H
transition 0 1 L
Nonlogic connection. A label inside the symbol will usually define the nature of this pin.

Input for analog signals.

Bt [p4 HHATTETL

Internal connection. 1 state on left produces 1 state on right.

Negated internal connection, 1 state on left produces 0 state on right.

Dynamic internal connection. Transition from 0 to 1 on left produces transitory 1 state on

right.
Internal input (virtual input). It always stands at its internal 1 state unless affected by an ﬂ
overriding dependency relationship. .g
Internal output (virtual output). Its effect on an internal input to which it is connected is E
indicated by dependency notation. u>,"
. ’ ; - 5.5t o
The internal connections between logic elements abutted together in a symbol may be indicated by =
the symbols shown. Each logic connection may be shown by the presence of qualifying symbols at one 3
or both sides of the common line and if confusion can arise about the numbers of connections, use can
be made of one of the internal connection symbols.
The internal (virtual) input is an input originating somewhere else in the circuit and is not connected
directly to a terminal. The internal (virtual) output is likewise not connected directly to a terminal.
TeExas
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EXPLANATION OF NEW LOGIC SYMBOLS

TABLE Il — SYMBOLS INSIDE THE OUTLINE

J,

K,R,S,T

Postponed output (of a pulse-triggered flip-flop). The output changes when input
initiating change (e.g., a C input) returns to its initial external state or level. See § 5.

Bi-threshold input (input with hysteresis)

NPN open-collector or similar output that can supply a relatively +
low-impedance L level when not turned off. Requires external
pull-up. Capable of positive-logic wired-AND connection,

Passive-pull-up output is similar to NPN open-collector output but f
is suplemented with a built-in passive pull-up.

NPN open-emitter or similar output that can supply a relatively low- +
impedance H level when not turned off. Requires external pull-down. é,
Capable of positive-logic wired-OR connection.

Passive-pull-down output is similar to NPN open-emitter output but
is supplemented with a built-in passive pull-down.

3-state output

Qutput with more than usual output capability (symbol is oriented in the direction
of signal flow).

Enable input
When at its internal 1-state, all outputs are enabled.
When at its internal O-state, open-collector and open-emitter outputs are off,
three-state outputs are at normally defined internal logic states and at external
high-impedance state, and all other outputs (e.g., totem-poles) are at the
internal O-state,

Usual meanings associated with flip-flops (e.g., R = reset, T = toggle)

Data input to a storage element equivalent to: Ij:

Shift right (left) inputs, m = 1, 2, 3 etc. If m = 1, it is usually not shown.

Counting up (down) inputs, m = 1, 2, 3ete. If m = 1, it is usually not shown.

Binary grouping. m is highest power of 2.

The contents-setting input, when active, causes the content of a register to take
on the indicated value.

The content output is active if the content of the register is as indicated.

Input line grouping . . . . indicates two or more terminals used to implement a single
logic input.

X
e.g., The paired expander inputs of SN7450, 21]5

Fixed-state output always stands at its internal 1 state. For example, see SN74185,
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3.3

The application of internal inputs and outputs requires an understanding of dependency notation,
which is explained in Section 4.

In an array of elements, if the same general qualifying symbol and the same qualifying symbols
associated with inputs and outputs would appear inside each of the elements of the array, these
qualifying symbols are usually shown only in the first element. This is done to reduce clutter and to
save time in recognition. Similarly, large identical elements that are subdivided into smaller elements
may each be represented by an unsubdivided outline. The SN54LS440 symbol illustrates this principle.

Symbols Inside the Outline

Table 111 shows some symbols used inside the outline. Note particularly that open-collector, open-
emitter, and three-state outputs have distinctive symbols. Also note that an EN input affects all of the
outputs of the circuit and has no effect on inputs. When an enable input affects only certain outputs
and/or affects one or more inputs, a form of dependency notation will indicate this (see 4.9). The
effects of the EN input on the various types of outputs are shown.

It is particularly important to note that a D input is always the data input of a storage element. At
its internal 1 state, the D input sets the storage element to its 1 state, and at its internal O state it resets
the storage element to its O state.

The binary grouping symbol will be explained more fully in Section 8. Binary-weighted inputs are
arranged in order and the binary weights of the least-significant and the most-significant lines are
indicated by numbers. In this data book weights of input and output lines will be represented by
powers of two usually only when the binary grouping symbol is used, otherwise, decimal numbers will
be used. The grouped inputs generate an internal number on which a mathematical function can be
performed or that can be an identifying number for dependency notation. See Figure 28. A frequent
use is in addresses for memories.

Reversed in direction, the binary grouping symbol can be used with outputs. The concept is analogous
to that for the inputs and the weighted outputs will indicate the internal number assumed to be
developed within the circuit.
Other symbols are used inside the outlines in this data book in accordance with the |IEC/IEEE
standards but are not shown here. Generally these are associated with arithmetic operations and are
self-explanatory.
When nonstandardized information is shown inside an outline, it is usually enclosed in square brackets
[like these] .
TEXAS
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EXPLANATION OF NEW LOGIC SYMBOLS

4.1

>
()

DEPENDENCY NOTATION
General Explanation

Dependency notation is the powerful tool that sets the |IEC symbols apart from previous systems and
makes compact, meaningful, symbols possible. It provides the means of denoting the relationship
between inputs, outputs, or inputs and outputs without actually showing all the elements and inter-
connections involved. The information provided by dependency notation supplements that provided
by the qualifying symbols for an element’s function.

In the convention for the dependency notation, use will be made of the terms “affecting” and
“affected”. In cases where it is not evident which inputs must be considered as being the affecting
or the affected ones (e.g., if they stand in an AND relationship), the choice may be made in any
convenient way.

So far, ten types of dependency have been defined and all of these are used in this data book. They are
listed below in the order in which they are presented and are summarized in Table IV following

4.11.

Section Dependency Type or Other Subject

4.2 G, AND

4.3 General rules for dependency notation
4.4 V, OR

4.5 N, Negate, (Exclusive OR)

46 Z, Interconnection

4.7 C, Control

4.8 S, Set and R, Reset
49 EN, Enable

410 M, Mode

4.11 A, Address

G (AND) Dependency

A common relationship between two signals is to have them ANDed together. This has traditionally
been shown by explicitly drawing an AND gate with the signals connected to the inputs of the gate.
The 1972 IEC publication and the 1973 IEEE/ANSI standard showed several ways to show this AND
relationship using dependency notation. While nine other forms of dependency have since been
defined, the ways to invoke AND dependency are now reduced to one.
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In Figure 4 input b is ANDed with input a and the complement of b is ANDed with c. The letter G has
been chosen to indicate AND rela@ionships and is placed at input b, inside the symbol. A number
considered appropriate by the symbol designer (1 has been used here) is placed after the letter G and
also at each affected input. Note the bar over the 1 at input c.

FIGURE 4 — G DEPENDENCY BETWEEN INPUTS

In Figure 5, output b affects input a with an AND relationship. The lower example shows that it is
the internal logic state of b, unaffected by the negation sign, that is ANDed. Figure 6 shows input ato
be ANDed with a dynamic input b.

s = |

1]
\ | 1

o

FIGURE 5 — G DEPENDENCY BETWEEN OUTPUTS AND INPUTS

-

FIGURE 6 — G DEPENDENCY WITH A DYNAMIC INPUT

The rules for G dependency can be summarized thus:

When a Gm input or output (m is a number) stands at its internal 1 state, all inputs and outputs
affected by Gm stand at their normally defined internal logic states. When the Gm input or output
stands at its O state, all inputs and outputs affected by Gm stand at their internal O states.

TeExas
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4.3 Conventions for the Application of Dependency Notation in General

The rules for applying dependency relationships in general follow the same pattern as was illustrated
for G dependency.

Application of dependency notation is accomplished by:

1) labeling the input (or output) affecting other inputs or outputs with the letter symbol
indicating the relationship involved (e.g., G for AND) followed by an identifying number,
appropriately chosen, and

2) labeling each input or output affected by that affecting input (or output) with that same
number.

If it is the complement of the internal logic state of the affecting input or output that does the affecting,
then a bar is placed over the identifying numbers at the affected inputs or outputs. See Figure 4.

If two affecting inputs or outputs have the same letter and same identifying number, they stand in an
OR relationship to each other. See Figure 7.

FIGURE 7 — OR'ED AFFECTING INPUTS

If the affected input or output requires a label to denote its function (e.g., “D"'), this label will be
prefixed by the identifying number of the affecting input. See Figure 12.

If an input or output is affected by more than one affecting input, the identifying numbers of each of
the affecting inputs will appear in the label of the affected one, separated by commas. The normal
reading order of these numbers is the same as the sequence of the affecting relationships. See Figure
12.

If the labels denoting the functions of affected inputs or outputs must be numbers, (e.g., outputs
of a coder), the identifying numbers to be associated with both affecting inputs and affected inputs or
outputs will be replaced by another character selected to avoid ambiguity, e.g., Greek letters. See
Figure 8.
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a a a 1
b Ga = b G1
c = c 1

FIGURE 8 — SUBSTITUTION FOR NUMBERS
4.4 V (OR) Dependency

The symbol denoting OR dependency is the letter V. See Figure 9.

B [

When a Vm input or output stands at its internal 1 state, all inputs and outputs affected by Vm stand
at their internal 1 states. When the Vm input or output stands at its internal O state, all inputs and
outputs affected by Vm stand at their normally defined internal logic states.

]

FIGURE 9 — V (OR) DEPENDENCY

4.5 N (Negate) (X-OR) Dependency

The symbol denoting negate dependency is the letter N. See Figure 10. Each input or output affected
by an Nm input or output stands in an exclusive-OR relationship with the Nm input or output.

—FE = [ = O

Ifa=0, thenc=h
Ifa=1, thenc=h

Logic Symbols H

FIGURE 10 — N (NEGATE) (X-OR) DEPENDENCY
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When an Nm input or output stands at its internal 1 state, the internal logic state of each input and each
output affected by Nm is the complement of what it would otherwise be. When an Nm input or
output stands at its internal O state, all inputs and outputs affected by Nm stand at their normally
defined internal logic states.

4.6 Z (Interconnection) Dependency
The symbol denoting interconnection dependency is the letter Z.
Interconnection dependency is used to indicate the existence of internal logic connections between
inputs, outputs, internal inputs, and/or internal outputs.
The internal logic state of an input or output affected by a Zm input or output will be the same as the
internal logic state of the Zm input or output, unless modified by additional dependency notation.
See Figure 11.
Fh o= g e =
E zzlo—a = 2 where _mz —}
- =
»—{Gi } = 2 =
hj;g A== i h n I___] i
FIGURE 11— Z (INTERCONNECTION) DEPENDENCY
TEXAS
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4.7 C (Control) Dependency
The symbol denoting control dependency is the letter C.
Control inputs are usually used to enable or disable the data (D, J, K, R, or S) inputs of storage

elements. They may take on their internal 1 states (be active) either statically or dynamically. In the
latter case the dynamic input symbol is used as shown in the third example of Figure 12.

o1 i .ﬂ
b—{1D ol &|R

a c1 a—G1 a &l r—I&
b—c2 = b—1C2 = b T__&

c—1,20 . e—20 c

Note AND relationship of aand b

a—G1 a & —
b—1,20 b L&| s
c—02 c

.
C— —f

a—1,20
b—{1,20
c— G1

d —LBE

Input ¢ selects which of a or b is stored when d goes low.

i

4

FIGURE 12 — C (CONTROL) DEPENDENCY

L)
o]
When a Cm input or output stands at its internal 1 state, the inputs affected by Cm have their normally -E
defined effect on the function of the element, i.e., these inputs are enabled. When a Cm input or =
output stands at its internal O state, the inputs affected by Cm are disabled and have no effect on the W
function of the element. o
(=2}
(=]
4.8 S (Set) and R (Reset) Dependencies -~
The symbol denoting set dependency is the letter S. The symbol denoting reset dependency is the
letter R.
TeExas
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Set and reset dependencies are used if it is
necessary to specify the effect of the combi-
nation R=S=1 on a bistable element. Case 1 in
Figure 13 does not use S or R dependency.

When an Sm input is at its internal 1 state,
outputs affected by the Sm input will react,
regardless of the state of an R input, as they
normally would react to the combination S=1,
R=0. See cases 2, 4, and 5 in Figure 13.

When an Rm input is at its internal 1 state,
outputs affected by the Rm input will react,
regardless of the state of an S input, as they
normally would react to the combination S=0,
R=1. See cases 3, 4, and 5 in Figure 13.

When an Sm or Rm input is at its internal 0
state, it has no effect.

Note that the noncomplementary output
patterns in cases 4 and 5 are only pseudo stable.
The simultaneous return of the inputs to
S=R=0 produces an unforeseeable stable and
complementary output pattern.

EN (Enable) Dependency

CASE 1
S R[(a a
§ S a 0 0| nc nc
0 1 1
R—{R  p—a |1 0|1 0
I ]
CASE 2
S R|la a
G |
§1 1 Ul 0 0] nc nc
0 1)0 1
R—R 1o—a (1 0|1 o0
1 1]1 0
CASE 3
S R|Q a
S— L
§ 1 a 0 0| nc nc
0 1 0 1
R—R1 1P—a 1RO IR0
1 1 OS1
CASE 4
p S Rla @
§1 1 a 0 0 |nc nc
0 1]0 1
R—R2 2p—a 1 011 0
U SR Al
CASE 5
: S R|[o @
§1 2 a 0 0| nc nc
0 TR IR0
R—R2 1o—a 10 0 SO
1 1]0 0O

0 = external 0 state

nc = no change

1 = external 1 state
? = unspecified

FIGURE 13 — S (SET) AND
R (RESET) DEPENDENCIES

The symbol denoting enable dependency is the combination of letters EN.

An ENm inputhas the same effect on outputs as an EN input, see 3.1, but it effects only those outputs

labeled with the identifying number m. It also affects those inputs labeled with the identifying number
m. By contrast, an EN input affects all outputs and no inputs. The effect of an ENm input on an

affected input is identical to that of a Cm input. See Figure 14.

4-18
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When an ENm input stands at its internal 1 state, the inputs affected by ENm have their normally
defined effect on the function of the element and the outputs affected by this input stand at their
normally defined internal logic states, i.e., these inputs and outputs are enabled.

1
1v b
R |EN 1fa=0, bis disabled and d = c
d Ifa=1,cis disabled and d = b
N vl

FIGURE 14 — EN (ENABLE) DEPENDENCY

When an ENm input stands at its internal O state, the inputs affected by ENm are disabled and have no
effect on the function of the element, and the outputs affected by ENm are also disabled. Open-
collector outputs are turned off, three-state outputs stand at their normally defined internal logic
states but externally exhibit high impedance, and all other outputs (e.g., totem-pole outputs) stand at
their internal 0 states.

4.10 M (Mode) Dependency

The symbol denoting mode dependency is the letter M.

Mode dependency is used to indicate that the effects of particular inputs and outputs of an element
depend on the mode in which the element is operating.

If an input or output has the same effect in different modes of operation, the identifying numbers
of the relevant affecting Mm inputs will appear in the label of that affected input or output between
parentheses and separated by solidi. See Figure 19.

4.10.1 M Dependency Affecting Inputs

M dependency affects inputs the same as C dependency. When an Mm input or Mm output stands at
its internal 1 state, the inputs affected by this Mm input or Mm output have their normally defined
effect on the function of the element, i.e., the inputs are enabled.

When an Mm input or Mm output stands at its internal O state, the inputs affected by this Mm input or
Mm output have no effect on the function of the element. When an affected input has several sets of
labels separated by solidi (e.g., C4/2-/3+), any set in which the identifying number of the Mm input
or Mm output appears has no effect and is to be ignored. This represents disabling of some of the
functions of a multifunction input.

-
<)
]
3
-~
7]
2
{=)
5]
=)
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The circuit in Figure 15 has two inputs, b and ¢, that control which one of four modes (0, 1,2, or3)
will exist at any time. Inputs d, e, and f are D inputs subject to dynamic control (clocking) by the a
input. The numbers 1 and 2 are in the series chosen to indicate the modes so inputs e and f are only
enabled in mode 1 (for parallel loading) and input d is only enabled in mode 2 (for serial loading).
Note that input a has three functions. It is the clock for entering data. In mode 2, it causes right
shifting of data, which means a shift away from the control block. In mode 3, it causes the contents of
the register to be incremented by one count.

Note that all operations are synchronous.

A Caj2 - 3+ In MODE 0 {l} = ﬂ_, c= 0), the outputs
remain at their existing states as none
b ﬂ} ml of the inputs has an effect.

13 In MODE 1 (b =1, ¢ = 0), parallel loading
d—J2.40 '_ takes place thru inputs e and f,
e—11,4D In MODE 2 (b = 0, c = 1), shifting down
f—I 140 | - and serial loading thru input d take place.

In MODE 3 (b= c = 1), counting up hy
increment of 1 per clock pulse takes place.

FIGURE 15 — M (MODE) DEPENDENCY AFFECTING INPUTS
4,10.2 M Dependency Affecting Qutputs

When an Mm input or Mm output stands at its internal 1 state, the affected outputs stand at their
normally defined internal logic states, i.e., the outputs are enabled.

When an Mm input or Mm output stands at its internal O state, at each affected output any set of labels
containing the identifying number of that Mm input or Mm output has no effect and is to be ignored.
When an output has several different sets of labels separated by solidi (e.g., 2,4/3,5), only those sets
in which the identifying number of this Mm input or Mm output appears are to be ignored.

sjoquiAg 21607

In Figure 16, mode 1 exists when the a input
stands at its internal 1 state. The delayed
output symbol is effective only in mode 1
(when input a = 1) in which case the device
functions as a pulse-triggered flip-flop. See a—{m1
Section 5. When input a = 0, the device is : gg T =
not in mode 1 so the delayed output symbol
has no effect and the device functions as a FIGURE 16 — TYPE OF FLIP-FLOP DETERMINED
transparent latch. BY MODE
TEXAS
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In Figure 17, if input a stands at its internal 1

state establishing mode 1, output b will stand L M 1CT-9 b
at its internal 1 state only when the content H H

of the register equals 9. Since output b is d :
located in the common-control block with no Fl—_[;
defined function outside of mode 1, the state { :

of this output outside of mode 1 is not defined FIGURE 17 — DISABLING AN OUTPUT OF THE
by the symbol. COMMON-CONTROL BLOCK

In Figure 18, if input a stands at its internal 1

state establishing mode 1, output b will stand - M 1CT=15 b
at its internal 1 state only when the content I TCT=up
of the register equals 15. If input a stands at ' !
its internal O state, output b will stand at its d H
internal 1 state only when the content of the F—_E]'
register equals 0. : )
In Figure 19 inputs aand b are binary weighted FIGUREHES DE:E:;‘:‘(‘)‘SG £NOUTEUTES

to generate the numbers 0, 1, 2, or 3. This
determines which one of the four modes

exists.

a T s
At output e the label set causing negation b 1}Mg ‘3’%’: :
(if ¢ = 1) is effective only in modes 2 and 3. : 2?; 2,4!3'5 g

In modes O and 1 this output stands atits ~ —— === =

normally defined state as if it had no labels. FIGURE 19 — DEPENDENT RELATIONSHIPS
At output f the label set has effect when the AFFECTED BY MODE

mode is not O so output e is negated (if

c = 1) in modes 1, 2, and 3. In mode O the |abel set has no effect so the output stands at its normally
defined state. In this example 0,4 is equivalent to (1/2/3)4. At output g there are two label sets. The

first set, causing negation (if ¢ = 1), is effective only in mode 2. The second set, subjecting g to AND
dependency on d, has effect only in mode 3.

Note that in mode 0 none of the dependency relationships has any effect on the outputs, so e, f, and g
will all stand at the same state. ]

i)
[=}
L2
£
>
W
o
o
(=]
-

411 A (Address) Dependency

The symbol denoting address dependency is the letter A.
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Address dependency provides a clear representation of those elements, particularly memories, that use
address control inputs to select specified sections of a multidimensional array. Such a section of a
memory array is usually called a word. The purpose of address dependency is to allow a symbolic
presentation of the entire array. An input of the array shown at a particular element of this general
section is common to the corresponding elements of all selected sections of the array. An output
of the array shown at a particular element of this general section is the result of the OR function of
the outputs of the corresponding elements of selected sections. |f the label of an output of the array
shown at a particular element of this general section indicates that this output is an open-circuit
output or a three-state output, then this indication refers to the output of the array and not to those
of the sections of the array.

Inputs that are not affected by any affecting address input have their normally defined effect on all
sections of the array, whereas inputs affected by an address input have their normally defined effect
only on the section selected by that address input.

An affecting address input is labelled with the letter A followed by an identifying number that
corresponds with the address of the particular section of the array selected by this input. Within
the general section presented by the symbol, inputs and outputs affected by an Am input are labelled
with the letter A, which stands for the identifying numbers, i.e., the addresses, of the particular
sections.

a a ——EN1
b b ——EN2
c = ¢ —EN3
d d ca
_"l L >l
e e 140 1 ?—f
] _E 24D 2
34D 31— .
g 14D 1 ?-h
2402
380 3

FIGURE 20 — A (ADDRESS) DEPENDENCY

Figure 20 shows a 3-word by 2-bit memory having a separate address line for each word and uses
EN dependency to explain the operation. To select word 1, input a is taken to its 1 state, which
establishes mode 1. Data can now be clocked into the inputs marked 1,4D". Unless words 2 and 3
are also selected, data cannot be clocked in at the inputs marked “2,4D"" and “3,4D". The outputs
will be the OR functions of the selected outputs, i.e., only those enabled by the active EN functions.

The identifying numbers of affecting address inputs correspond with the addresses of the sections
selected by these inputs. They need not necessarily differ from those of other affecting dependency-
inputs (e.g., G, V, N, .. .), because in the general section presented by the symbol they are replaced by
the letter A.
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if there are several sets of affecting Am inputs for the purpose of independent and possibly
simultaneous access to sections of the array, then the letter A is modified to 1A, 2A, ... Because they
have access to the same sections of the array, these sets of A inputs may have the same identifying

numbers.

Figure 21 is another illustration of the concept.

RAM 16 X 4
EN

L1111
=

A1D AV

FIGURE 21

FIGURE 21 — ARRAY OF 16 SECTIONS OF FOUR TRANSPARENT LATCHES WITH 3-STATE OUTPUTS
COMPRISING A 16-WORD X 4-BIT RANDOM-ACCESS MEMORY

TABLE IV — SUMMARY OF DEPENDENCY NOTATION

TYPE OF LETTER AFFECTING INPUT AFFECTING INPUT
DEPENDENCY | SYMBOL* AT ITS 1-STATE AT ITS 0-STATE
Address A Permits action (address selected) Prevents action (address not selected)
Control C Permits action Prevents action

Prevents action of inputs.

Goutputs off.

Enable EN Permits action  outputs at external high impedance,
no change in internal logic state.

Other outputs at internal 0 state.

AND G Permits action Impaoses 0 state (7}
-_—
Maode M Permits action (mode selected) Prevents action (mode not selected) -g
Negate (X-OR) N Complements state No effect E
2 Affected output reacts as >~
RESET R ¥ e
§ itwouldtoS=0,R=1 Noveffect w
Affected output reacts as o
SET S o effect e
itwould t0S=1,R=0 i g)
OR v Imposes 1 state Permits action w—d
Interconnection 7 Imposes 1 state Imposes 0 state
*These letter symbols appear at the AFFECTING input (or output) and are followed by a numbar. Each input
{or output) AFFECTED by that input is labeled with that same number. When the labels EN, R, and S appear at
inputs without the following numbers, the descriptions above do not apply. The action of these inputs is
described under *Symbals Inside The Outline®, see 3.1.
T 4-23
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BISTABLE ELEMENTS

The dynamic input symbol, the postponed output symbol, and dependency notation provide the tools
to differentiate four main types of bistable elements and make synchronous and asynchronous inputs
easily recognizable. See Figure 22. The first column shows the essential distinguishing features; the
other columns show examples.

Transparent latches have a level-operated control input. The D input is active as long as the C input
is at its internal 1 state. The outputs respond immediately. Edge-triggered elements accept data from
D, J, K, R, or S inputs on the active transition of C. Pulse-triggered elements require the setup of data
before the start of the control pulse; the C input is considered static since the data must be maintained
as long as C is at its 1 state. The output is postponed until C returns to its O state. The data-lock-out
element is similar to the pulse-triggered version except that the C input is considered dynamic in that
shortly after C goes through its active transition, the data inputs are disabled and data does not have to
be held. However, the output is still postponed until the C input returns to its initial external level,

Notice that synchronous inputs can be readily recognized by their dependency labels (1D, 1J, 1K, 18,
1R) compared to the asynchronous inputs (S, R), which are not dependent on the C inputs.

e

: | —{i0  }—
c1 ~
—1Cm r— _[CZ ==
! — f—
oA 20
TRANSPARENT 1/2 SN7475
LATCHES
(==l
| ! =5 e o L
z —1D -t 0
5 —C N L
| I =R R
L=
EDGE-TRIGGERED 1/2 SN7474 1/2 SN74LS107
e =a ] B
I ] ) —14
Pl =818 A — Jex T
i —{Ci = —1K _K
1 == R
I Rgm -
PULSE-TRIGGERED SN74L71 1/2 SN74107
lr'-__'l =g —afg
' SH s S "‘—
+cm—-|— ko SEe
=) —1ik -
1 — ~ N
Hon &1k = R
-={R
DATA-LOCK-OUT SN74110 1/2 SN74111

FIGURE 22 — FOUR TYPES OF BISTABLE CIRCUITS
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CODERS

The general symbol for a coder or code

converter is shown in Figure 23. X and Y XY
may be replaced by appropriate indications
of the code used to represent the infor-
mation at the inputs and at the outputs,

respectively. FIGURE 23 — CODER GENERAL SYMBOL

Indication of code conversion is based on the following rule:

Depending on the input code, the internal logic states of the inputs determine an internal value.
This value is reproduced by the internal logic states of the outputs, depending on the output
code.

The indication of the relationships between the internal logic states of the inputs and the internal
value is accomplished by:

1) labelling the inputs with numbers. In this case the internal value equals the sum of the
weights associated with those inputs that stand at their internal 1-state, or by

2) replacing X by an appropriate indication of the input code and labelling the inputs with
characters that refer to this code.

The relationships between the internal value and the internal logic states of the outputs are
indicated by:

1) labelling each output with a list of numbers representing those internal values that lead to
the internal 1-state of that output. These numbers shall be separated by solidi as in Figure
24. This labelling may also be applied when Y is replaced by a letter denoting a type of

dependency (see Section 7). If a continuous range of internal values produces the internal 1
state of an output, this can be indicated by two numbers that are inclusively the beginning
and the end of the range, with these two numbers separated by three dots, e.q.,, 4 ...9=
4/5/6/7/8/9, or by

2) replacing Y by an appropriate indication of the output code and labelling the outputs with
characters that refer to this code as in Figure 25.

e
o
2
£
>
7
L
o
o
=l

Alternatively, the general symbol may be used together with an appropriate reference to a table in
which the relationship between the inputs and outputs is indicated. This is a recommended way
to symbolize a PROM after it has been programmed.
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TRUTH TABLE

INPUTS QUTPUTS
ci bl alljig f Ueld
0 0 0|0 0 O O
ORS8N | RO N0 AN 0
QST 0| EO S NS A0
(eI s B e T )
100 OF (RO ER O
1 0 1(0 0 O O
1 1 0|0 0 0 O
e b A ) e )

FIGURE 24 — AN X/Y CODE CONVERTER

X/Y
a 1 1/4}——d
b —2 23—
c——i4 A p——of
T—13

X/ocT
11—
2 }—c
— 1 Ip—roif
——12 Af—y
—a 5}——nh
i
A==

TRUTH TABLE
INPUTS OUTPUTS
cElhiNal | NS I gt e
0 0 0|0 0 0 0 0O O O
0 0 1]0 0 0 0 0 O 1
O ST OF [ NOR 0ANL0S OFSI0 ST O
0 1 1/0 0 D01 0 0
1 0 0|0 00l 000
O  FORNDE TR OB CaR 0 NID
TSN O8I0 OO B0 S0 0
[ T | I O OSSO S O N 0 By

FIGURE 25 — AN X/OCTAL CODE CONVERTER

USE OF A CODER TO PRODUCE AFFECTING INPUTS

It often occurs that a set of affecting inputs
for dependency notation is produced by
decoding the signals on certain inputs to an
element. In such a case use can be made of
the symbol for a coder as an embedded
symbol. See Figure 26.

If all affecting inputs produced by a coder
are of the same type and their identifying
numbers correspond with the numbers shown
at the outputs of the coder, Y (in the qualify-
ing symbol X/Y) may be replaced by the
letter denoting the type of dependency.
The indications of the affecting inputs should
then be omitted. See Figure 27.

XY
0+4G1
1462

—2 2+Vva

2/31Ns

FIGURE 26 — PRODUCING VARIOUS TYPES OF
DEPENDENCIES

X/ XIY
— |- 0 el | 0-Mo
== 1+ = 14 M
24 24m2

I ]
I 1

FIGURE 27 — PRODUCING ONE TYPE OF
DEPENDENCY

Texas
INSTRUMENTS

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265



EXPLANATION OF NEW LOGIC SYMBOLS

USE OF BINARY GROUPING TO PRODUCE AFFECTING INPUTS

If all affecting inputs produced by a coder are of the same type and have consecutive identifying
numbers not necessarily corresponding with the numbers that would'have been shown at the outputs
of the coder, use can be made of the binary grouping symbol (see 3.1). k external lines effectively
generate 2K internal inputs. The bracket is followed by the letter denoting the type of dependency
followed by —m—% The m1 is to be replaced by the smallest identifying number and the m2 by the
largest one, as shown in Figure 28.

0+A0D
1+A1
1 A2
TA3

2
= 3
Sl g = 2 atas
7 — 4 51-A5
2 6+ A6
7

T A7

0+4G5

0 }6-5— 11-G6
1 8 1k 2167
1

3168

FIGURE 28 — USE OF THE BINARY GROUPING SYMBOL
SEQUENCE OF INPUT LABELS

If an input having a single functional effect is affected by other inputs, the qualifying symbol (if there
is any) for that functional effect is preceded by the labels corresponding to the affecting inputs.
The left-to-right order of these preceding labels is the order in which the effects or modifications
must be applied. The affected input has no functional effect on the element if the logic state of any
one of the affecting inputs, considered separately, would cause the affected input to have no effect,
regardless of the logic states of other affecting inputs.

If an input has several different functional effects or has several different sets of affecting inputs,
depending on the mode of action, the input may be shown as often as required. However, there are
cases in which this method of presentation is not advantageous. In those cases the input may be shown
once with the different sets of labels separated by solidi. See Figure 29. No meaning is attached to the
order of these sets of labels. If one of the functional effects of an input is that of an unlabelled input
of the element, a solidus will precede the first set of labels shown.

Logic Symbols H

TeExas
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EXPLANATION OF NEW LOGIC SYMBOLS

If all inputs of a combinational element are

disabled (caused to have no effect on the ::rgl; = : E;
function of the element), the internal logic c—{1RM2R T :gn
states of the outputs of the element are not '::_’: T
specified by the symbol. If all inputs of a a—rﬁz

sequential element are disabled, the content b—j2c1 =

of this element is not changed and the out-  be--a-

puts remain at their existing internal logic a—:ﬁ—l_-- =

BN T T A |l

Labels may be factored using algebraic FIGURE 29 — INPUT LABELS
techniques.

_—! (1/2)p = —| 1D/2D

I ]
[T |
|_""‘I
| =
(RECI
1= |
i B
] 1
[ ]
=
|
=
£
ol
w |
> |
m

1]

FIGURE 30 — FACTORING INPUT LABELS

10 SEQUENCE OF OUTPUT LABELS

If an output has a number of different labels, regardless of whether they are identifying numbers of
affecting inputs or outputs or not, these labels are shown in the following order:

1) if the postponed output symbol has to be shown, this comes first, if necessary preceded by
the indications of the inputs to which it must be applied;

2) followed by the labels indicating modifications of the internal logic state of the output,
such that the left-to-right order of these labels corresponds with the order in which their
effects must be applied;

3) followed by the label indicating the effect of the output on inputs and other outputs of the
element.

Texas
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EXPLANATION OF NEW LOGIC SYMBOLS

Symbols for open-circuit or three-state

outputs, where applicable, are placed just

inside the outside boundary of the symbol

adjacent to the output line. See Figure 31. AR
Ol ) B

If an output needs several different sets of

z ; FIGURE 31— PLACEMENT OF 3-STATE SYMBOLS

labels that represent alternative functions

(e.g., depending on the mode of action), these sets may be shown on different output lines that must

be connected outside the outline. However, there are cases in which this method of presentation is not

advantageous. In those cases the output may be shown once with the different sets of labels separated

by solidi. See Figure 32.

Two adjacent identifying numbers of affecting inputs in a set of labels that are not already separated
by a nonnumeric character should be separated by a comma.

If a set of labels of an output not containing a

solidus contains the identifying number of an oMt TCT-9/1CT-15—b almt  Tor=ale-b
affecting Mm input standing at its internal 0 1CT=15

el tnissetiof labslsibasnoletfectonthat: . . -1 o=

output. a—|M1 TCT-9/1CT=15p—b — a—IM1 1CT=0pbe—p
= 1CT=15

Labels may be factored using algebraic
techniques. FIGURE 32 — OUTPUT LABELS

(123 — = I,JIZ,E}—

I

o - ._._._ __________ e e »
1234(5¢T =9/5CT=0) — = 1,2,345CT=9/1,234,5CT = n]— °
_______________________ -E
FIGURE 33 — FACTORING OUTPUT LABELS >
w
1f you have questions on this Explanation IEEE Standards may be purchased from: .2
of New Logic Symbols, please contact: o
Institute of Electrical and Electronics Engineers, Inc. (o]
F.A. Mann MS 49 345 East 47th Street -
Texas Instruments Incorporated New York, N.Y. 10017
P.0. Box 2265012
Dallas, Texas 76265 International Electrotechnical Commission (IEC)
Telephone (214) 995-2867 publications may be purchased from:
American National Standards Institute, Inc.
1430 Broadway
New York, N.Y. 10018
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MECHANICAL DATA

ORDERING INSTRUCTIONS

Electrical characteristics presented in this data book, unless otherwise noted, apply for circuit type(s) listed
in the page heading regardless of package. The availability of a circuit function in a particular package
is denoted by an alphabetical reference above the pin-connection diagram(s). These alphabetical references
refer to mechanical outline drawings shown in this section.

Factory orders for circuits described in this catalog should include a four-part type number as explained
in the following example.

EXAMPLE: SN 54ALS01 J -00

MUST CONTAIN TWO TO FOUR LETTERS

SN Standard Prefix
SNJ MIL-STD-883 Processed
JANB  MIL-M-38510 Processed

( 2. Unique Circuit Description

MUST CONTAIN SIX TO TWELVE CHARACTERS
Examples:

54ALS00A
T4AS74
74ALS1645A
7AALS1645A-1

3. Package

MUST CONTAIN ONE OR TWO LETTERS

J, D, JT, JW, N, NT, NW (Dual-in-line packages) ' ©

frew]

FH, FK, FE or FN (Chip carriers) [1+]
(From pin-connection diagram on individual data sheet)

o

[\]

Q

C4. Instructions (Dash No.) 'E

(1]

MUST CONTAIN TWO NUMBERS -E:,

— 00 No special instructions g

— 10 Solder-dipped leads (N and NT packages only)

1 These circuits in dual-in-line packages are shipped in one of the carriers shown below. Unless a specific method of shipment is specified by the customer
(with possible additional costs), circuits will be shipped in the most practical carrier. Please contact your T sales representative for the methed that will
best suit your particular needs.

Dual-in-line (J, JD, JT, JW, N, NT, NW)

— Slide Magazines

— A-Channel Plastic Tubing
— Barnes Carrier (N only)
— Sectioned Cardboard Box
— Individual Plastic Box

TEXAS
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MECHANICAL DATA

FE ceramic chip carrier packages

Each of these hermetically sealed leadless chip carrier packages has a metal cap, a 3-layer ceramic base, and a brazed
seal. The packages are intended for surface mounting on solder lands on 1,27-mm (0.050-inch) centers. Terminals re-
quire no additional cleaning or processing when used in soldered assembly.

RECTANGULAR FE CERAMIC CHIP CARRIER PACKAGE
(28-terminal package shown)

e —— a1

81
17_16_15 1413
-nl—m__—i-\
18 2
19 1
20 10 [ nNuMBER Al AZ 81 B2 c2
OF
2 ® [ TERMINALS | MIN  mAX | MIN  MAX | MIN  max | min wmax | MAX
g A = 876 902 [ 1384 14,10 | 780 795 | 1288 1303 | 165 201
a2 10.345)_(0.355) | (0545) (05551 | (0307) (0.313) | (0.507) (0.513) | (0.065) (0079)
12 11,30 11,56 1384 10,34 13,03 12,88 1303 1,65 2,01
23 7 (0445 (0.455) | (0'545) | 10407 105131 | (0507) 10513) | t0.065) i0.079)
24 6
.3 5
= INDEX CORNER ‘
1A%

27 2 1 2 a
1,14 {0.045)
.89 10.035) f
3 CORNERS

1,14 {0.045) ¥
083 (0.035)

0,64 {0.025)
0,38 (0.015)

=
HH ]

1.40 (0.055)
1.7470.645]

! EEHUEH

ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES.
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MECHANICAL DATA

FH and FK ceramic chip carrier packages

Both versions of these hermetically sealed chip carrier packages have ceramic bases. The FH package
has a single-layer base with a ceramic lid and glass seal. The FK package has a three-layer base with a
metal lid and braze seal.

The packages are intended for surface mounting on solder lands on 1,27 (0.050-inch) centers. Terminals
require no additional cleaning or processing when used in soldered assembly.

FH and FK packages are identical to the FC and FD packages, respectively. The new designations are used
to indicate devices whose terminal assignments conform to a forthcoming JEDEC Standard.

FH AND FK CERAMIC CHIP CARRIER PACKAGES
(28-terminal package shown)

A
} B
CERAMIC CHIP CARRIERS
ouTLiNE TEARINALS MmN max | M ® max
DESIGNATION®
8,69 9,09 7,80 9,09
et 2 (0342)  (0.358) | (0.307)  (0.358)
11,23 11,63 10,31 11,63
HESOpaCS % (0.422)  (0.458) | (0.406]  (0.458)
16,26 16,76 12,58 14,22
NS i (0.640)  (0.660) | (0.495)  (0.560)
18,78 19,32 1258 14,22
MEgusCE s 0.739) _ (0.761) | (0.495)  (0.560)
2383 2443 126 218
MDA 2 (0.038)  (0.962) | (0.495)  (0.862)
28,83 2959 126 27.0
QISIOICE a3 (1138)  (1.165] | (0.485)  (1.065)
* Al dimensions and notes for the specified JEDEC outiine apply.
051 (0.020)
0,25 (0,010)
FH (FC) FK (FD)
L EE A S
0 : 0.25 (0010)

©
-
©
(a]
®©
e
=
©
L
5]
()
=

1,40 (0.055)
1,14 (0.045)

ElEREREENELE

1,14 (0.045)

0,89 {0.035)
s -
o7 lo.oza}_“ I._ l |
056 (0.022) s ‘"-m‘r_j 1,14 (0.045)

0,89 {0.035)

F
Q1

C I ELCFET B B B B B

| 254(0.100) | 203(0.080)
1.63(0.064) I 1,63 (0.064)

ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES.

L
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MECHANICAL DATA

FN plastic chip carrier package

Each of these chip carrier packages consists of a circuit mounted on a lead frame and encapsulated within an electri-
cally nonconductive plastic compound. The compound withstands soldering temperatures with no deformation, and
circuit performance characteristics remain stable when the devices are operated in high-humidity conditions. The

packages are intended for surface mounting on solder lands on 1,27-mm

tional cleaning or processing when used in soldered assembly.

(0.050-inch) centers. Leads require no addi-

FN PLASTIC CHIP CARRIER PACKAGE
{28-terminal package shown)
NO.OF B8 c
TERMINALS | MIN MAX MIN MAX MIN MAX
o 9,70 10,03 8,89 9,04 8,08 838
(0.382) (0.395) | (0.350) (0.356) | (0.318) (0.330)
= 1224 1257 | 1143 1158 | 1062 1092
(0.482)  (0.495) | (0.450) (0.456) | (0.418) (0.430) 1
e 1732 1765 | 1651 1666 | 1570 16,00
10.682)  (0.695) | (0.650) (0.656) | (0.618) (0.630) I
= 1986 2019 | 19,05 1920 | 18,24 1854 ]
(0.782)  (0.795) | (0.750)  (0.756) | (0.718)  (0.730)
7 2494 2527 | 2473 2428 | 2332 62 0
(0982)  (0.995) | (0.950)  (0.956) | (0.918) (0,930
% 27 28 1 2 3 a O5f
L 4,78 (0.188) () l
4,06 (0.160) ]
1,14 (0.045) 114 (0.045) X a5° —je—»|
= 0,63 (0.025) NOM
2,41 (0.095) MIN B
1,27 (0.050) X 45° — |
NOM
| A —
0,25 (0.010) R
g MAX \
o
(7]
=
Q
=
=
o c
& =1
o AL [ [ 1350083
—7  1,19(0.047)
o 0,81(0.032) b __0.46 (0.018)
8 0,66 (0.026) | 0,36 (0.014)
3 NOM
Fnom 152 0.060) MIN
ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES.
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MECHANICAL DATA

JG ceramic dual-in-line package

This hermetically sealed dual-in-line
ing is accomplished with glass. The

(see Note a). Once the leads are compressed and inserted, sufficient t

package consists of a ceramic base, ceramic cap,

and 8-lead frame. Hermetic seal-

package is intended for insertion in mounting-hole rows on 7,62 (0.300) centers

ension is provided to secure the package in the

board during soldering. Non-shiny tin-plated leads require no additional cleaning or processing when used in soldered

assembly.

& & 7810310
- 7.37 (0290]
1.11(0.280)
.22 (0.245)

e 1,27 (0.050) NOM

- SEATING PLANE

90"
B PLACES 0,356 (0.014)
#5303 (0.008)
8 PLACES

®0
0,63 (0.025) R NOM-\.

8-PIN JG CERAMIC
10,2 (0.400)
5,0 (0.3551

®0O

(0]eJelo]

ja— 1,78 {0.070} MAX B PLACES
1 GLASS
5,08 (0.200) SEALANT
MAX *
0,51 (0,020 0,76 (0,030) MIN
MIN 8 PLACES

3,30 (0.130) ,.| 0,58 (0.023)

0,38 (0.015)

MIN B PLACES
1,6 (0.065)
0.4 (0.016)
4 PLACES
PIN SPACING
2,54 (0.100) TP
(See Mote a)

ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES.

NOTE: a. Each pin centerline is located within 0,25 {0.010) of its true longitudinal position.
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MECHANICAL DATA

J ceramic packages (including JT and JW dual-in-line and JQ quad-in-line packages)

Each of these hermetically se
Hermetic sealing is accomplis|

aled dual-in-line packages consists of a ceramic base, ceramic cap, and a lead frame.
hed with glass. The JT packages are intended for insertion in mounting-hole rows on

7,62 (0.300) centers, JW packages for mounting-hole rows on 15,24 (0.600) centers, and the JQ quad-in-line
package for mounting-hole rows on 15,24 (0.600) and 20,32 (0.800) centers. Once the leads are compressed and
inserted sufficient tension is provided to secure the package in the board during soldering. Tin-plated (*bright-dipped’’)
leads require no additional cleaning or processing when used in soldered assembly.

NOTE:
24-pin packages, if no second lett

For the 14-, 16-, and 20-pin packages, the letter J is used by itself since these packages are available only in the 7,62 (0.300) row spacing. For the

er or row spacing is specified, the package is assumed to have 15,24 (0.600) row spacing.

Falls Within JEDEC TO-116 and
EIA MO-001AA Dimensions

ALL DIMENSIONS ARE IN M|

0,63 (0.025) R NOM a\
q &
7,87 (0:310) YA A A ATAY
7.37 (0.290)
| Il 7.11 (02801 @@@@@@@
622 (0285
ol S 0,51 (0.020) MiN ~w |t 1,78 (0.070) MAX 14 PLACES
- et
10.050) NOM — BiAs
5,08 (0.200) SEALANT
Max
? - SEATING PLANE I T
_ 90" 14 PLACES
74 PLACES
et {fep 0023 :gﬁf:: 14 PLACES
0,358 (0.014) 330 (0.130) ;
0,203 {0.008] MIN 254 10.1001
14 PLACES 7,78 (0.070] PIN SPACING 2,54 (0.100) TP,

14-PIN J CERAMIC
oleeloloYolo)
ANNANAR

4 PLACES (See Nots a)

LLIMETERS AND PARENTHETICALLY IN INCHES.

16-PIN J CERAMIC 7
| 19,94 (0,788

g | 79,18 (0.755) .i
@ OPEAEOEE
o I
g ¢ Q 0,63 (0.025) R NOM

787 (0.310)
E- 7.37 (0290)
(2] il 7.1 10.280)

o
QO sapae lolojlofolokoXoXo]

.4 L o000 Nol - |- 1.78 (0.070) MAX 16 PLACES
EI 1 -l“ 5.08 10.200) : SeALANT I
[EmE | MAX
o I - SEATING PLANE ——— \
1%, o, 5:“[‘::”"4 ’ - 0,78 (0.030) MIN
W PLACES 12 PLACES
0356 (B.014) ul
\a-5555 1008 <t | --:L-,‘;g% 18 PLACES
ACES | >

5 s 0,305 0.012) MIN | _..TL.,I

APLACES |1
AELELT. . p—

PIN SPACING 254 10.100) T.P. 0,32 (0.015)
Fom )

5-8

* For memories of 64 bits and up and a few MSI/LSI products in Series 54/74 and Series 545/74S that are deriv-
ed from memory circuit bars, this maximum is 7,62 (0.300). All other dimensions apply without modification.

ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES.

NOTE: a. Each pin centerline is located within 0,25 (0.010) of its true longitudinal position.
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MECHANICAL DATA

J ceramic dual-in-line packages (continued)

=

20-PIN J CERAMIC

24,76(0.975)
23,62(0.530)

e
APEOEEOE® @
o A A A R

0,63 (0.025) R NOM
L 3 L3
7,87 (0.310)
7,37 (0.290)
s IFACATATATATATATAT
822 (02%) '0]o)o]0J6]01010J0IC)
0 ‘ lU 020}
ﬂ | 127 (0.050) NOM 5 4-1 r—lmmnmmuzﬂn,&:zs
GLASS
5,08 (0.200) SEALANT
MAX
. SEATING PLANE ::ulnlmf s
.‘ 0,76 {0.030) MIN
20 PLACES 0 U [ rspuaces
)\\ 0,356 (0.014] ‘1—_“ 0,58 (0.023)
5203 (0.008] 0,305 (0.012) m G (G 2 PLACES
20PLACES 4 PLACES 1,27 (0.050)
4 PLACES
0,38 (0.015)

ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES.

PIN SPACING 2,54 (0.100) T. P.
(See Nata a)}

24-PIN JT CERAMIC, 0.300-INCH ROW SPACING

31,8 (1.250) MAX

0OEOOPOEOVE
AANANANANAAN

[ 0,63 (0.025) R NOM
8,26 (0.325)

7.37 (0.290)

RYATATATATATATAT AT AT,

s 0]0]6]0/6/0]0/0l0CIVIC]

0,51(0.020)
—1 1,27 (0.050) NOM MIN 178 (0.070)
2 ACES
| " ~— saaiona0 2| ACE
e
5,08 (0.200)
MAX
SEATING PLANE '
1 I
08
24 PLACES

,.—\‘ 0,356 {0.014) 3.39"1%:@ b ==l

0, .
24 PLACES

PIN SPACING 2,54 (0.100) T.P.

2,54 (0.100) MAX (See Note 2)
4 PLACES

ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES.

GLASS
SEALANT

0,76 (0.030) MIN
24 PLACES
058 (0.023)

£

T )

NOTE: a. Each pin

centerline is located within 0,25 (0.010) of its true longitudinal pesition.
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MECHANICAL DATA

J ceramic dual-in-line packages (continued)

24-PIN JW CERAMIC

32,8 (1.290)
1.3 11.238)

@0e @..@.@0@\
LANARNAAANNANNA |

0,63 (0.025) R—.
NOM

¢ VAV AVAVIVAVAVAVAVIVIO
10800+ 000 102 imssor o]elololololelolololole)

13,1 (0515] 191 (0.075)
—~ 1 27 00501 tiom _D;-, 10.060) 1,78 (0.070) MAX 24 PLACES et
GLASSSE#LQNT

'57 uzm
U s:mmcnme,— =
it
% 24 PLACES \ 1.78 (0.070)
' 0.51(0.020) 1 4,06 [0.160}

0,30 (0.012) o

be

| 24 PLACES
.20 (0.008) 05‘“”?:: 071 (002} Min e - | | z;‘;']’ﬂ;ﬁ’
041 (0.0 I 1
24 PLACES AL ——— 24 PLACES T5210.080) 4 PLACES
PIN SPACING 2,54 (0.100) T, P.
(Sea Note b}

Falls within JEDEC MO-015AA dimensions

ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES.

NOTE: a. Each pin centerline is located within 0,25 (0.010) of its true longitudinal position.
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MECHANICAL DATA

ceramic packages — side-braze (JD suffix)

This is a hermetically sealed ceramic package with a metal cap and side-brazed tin-plated leads.

B MAX L

e 1
0 A

P e T e B e B e B e e e B o B e B

C NOM
INDEX DOT —
—_T o OO auJd O O OO oJ = OO J
¢ ¢
rl——- A———l — 5.1 (0.200]
0,51 (0.020) MAX
MIN 1 a 2
SEATING el s ¥
.“L‘ PLANE ] A
90" A 1Y
1,90 (0.075) 1.52 (0.060}
MAX 7,02 0.0401 3,05 10.1201
0,25 (0.010) MiN
Nom 053 o2
2,54 (0.100) TP 0,38 (0.015)
PIN SPACING
{See Note 0}
EINE 24 28 40 48 52 64
DIM
A + 0,25 (0.010) 15,24 (0.600) | 15.24 (0,600} 15,24 (0.600) | 15,24 (0.600) 15,24 (0.600) | 22,86 (0.900)
B MAX 31,8 (1.25) 36,8 (1.45) 52,1 (2.06) 62,2 (2.45) 67,3 (2.65) 82,6 (3.25)
l C NOM 15,0 (0.5901 15,0 (0.590) 15,0 (0.590) 15,0 10.590) 15,0 (0.590) 22,6 (0.890)
ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES.

NOTE: a. Each pinc

enterline is located within 0,25 (0.010) of its true longitudinal position,
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MECHANICAL DATA

N plastic packages (including NT and NW dual-in-packages)

Each of these dual-in-line packages consists of a circuit mounted on a lead frame and encapsulated within an electri-
cally nonconductive plastic compound. The compound will withstand soldering temperature with no deformation and

circuit performance characteristics remain stable

when operated in high-humidity conditions. The packages are intend-

ed for insertion in mounting-hole rows on 7,62 (0.300) centers for the NT packages and on 15,24 (0.600) centers for

the NW packages.

Once the leads are compressed and inserted, sufficient tension is provided to secure the package in

the board during soldering. Leads require no additional cleaning or processing when used in soldered assembly.

NOTE: For the 14-, 16-, 20-, and 28-pin packages, the letter N is used by itself since

spacing is specified, the package is assumed to have 15.24 (0.600) row spacing.

these packages are available in only one row-spacing width — 7,62
(0.300) for the 14-, 16-, 18-, and 20-pin packages and 15,24 (0.600) for the 28-pin package. For the 24-pin package,

if no second letter or row

198 (0.780) -

18,0 (0.710) I
1
|

14-PIN N PLASTIC |«

IRRR00RE

3 24 {0.003) R NOM —

] 182:025 2,8 (0.110) NOM —
i 10.300 & 0.010) -

- 635025
= olclelololole
HE 2,0 (0.080) NOM |

‘ .1 r ¥ = L= 1,78 (0.070) MAX 14 PLACES
Il \ e w ~ ¥ 05100307
025100100 5,08 (0.200) MAX MIN
— SEATING PLANE —— 1 T 0,84 (0.033) MIN
105* AN 1
14 PLACES
o L
14 PLACES 0.28 1 0.08 |l 045740076
10.0112 0.003) | | e g D827 4 0
. 7 317 (0a2SIMIN | | | (0.018 = 0.003)
14 PLACES S | e 14 PLACES
031 0 { -
(Sea Notes band ¢} t0.0802 0.020) 1 ™ (See Notesband ¢
4PLACES PIN SPACING 2,54 (0.100] T, P.

{Sea Note a)

Falls Within JEDEC TO-116 and EIA MO-001AA Dimensions

ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES.

16-PIN N PLASTIC

r-— 19,8 10.780) MAX —41

9 @ QO®
RRRRRRRS
q
| 2821025 2.4 (0,093} 1 NOM:
10.300 1 0.010) 28 10,1104 Mow
6351025
10250 + 0.010)
-c1 '.--— 2,010,680} KoM @@@@@@@@
) —| =172 10070 Max 18 PLACES

105"
90

16 PLACES

10.011 1 0.0031
16 PLACES

{See Notes band c)

lc ' HEII'R?‘QO‘
.25 (0.010) NOM A
1 50810200 MAX ¢
o PLA
SEATING PLANE | 084 (0031 MIN
12 PLACES
1'._ 0.28+0,08
o

317 (0.129) MIN
1.6 (0.069)
0,38 @013

]
4PLACES

0,457 1 0,076
0.018 1 0.003)

16 PLACES
[See Notes b nd ©)

il

PIN SPACING 2,54 (0.100] T. P.
(Sen Notenl
ALTERNATE SIDE VIEW
— r--l,rumnmmu 16 PLACES
Parts may be supplied in accordance with the 051 BT
alternate side view at the option of Tl plants Bt AR MAKSIY
located in Europe. In this case, the overall Ti aul:mmw
% 16 PLACES

length of the package is 22,1 (0.870) max. L

307 (0.125) hn ~>{fe-0.457: 0,076

10018 = 0.000
16 PLACES

| (Sow i
i ) PIN SPACING 2.54 1D.100) T. P U el)
APLACES ISee Notes)

ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES.

NOTES: a. Each pin centerline is located within 0,25 (0.010) of its
b, This dimension does not apply for solder-dipped leads.
c. When solder-dipped leads are specified, dipped area of the lead extands from the lead tip to at least 0,51

true longitudinal position.

(0.020) above seating plane.

5-12
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MECHANICAL DATA

N plastic dual-in-line packages (continued)

20-PIN N PLASTIC

@ PEEMEAQ
AWAYAVAVAVATAVA! |
T % 2.4 10,0931 R Hos——
‘m’):;.:;?o‘ 2.8 10.110) Nom ——
\YAVAVAVAVAVRAV
¥ i lofofoYofeYofoRoloXc
-'1 I‘-— 2.0 (0.080) NOM S

2477 0978)
nene

025 0 ato now

5,08 (0.200] MAX MIN

——SEATING PLANE

0.51 10.020)

o118 0070) wAX 0 PLALES
[

0,114 (0,033 MIN

i

Parts may be supplied in accordance

.07 10.040)
APLACES

ALL DIMENSIONS ARE IN MILLIMETER

m. 16 PLACES
A A 045710078
20 uu:n “., A 204 10,1551 P 10,018 + 0.0034
20 PLACES 117 (0125 W Aces
(5ee Notesband ) 168 (0.0c8) |
DEIIEIDO’N l’lN'PArINl‘?'ilD'UUI‘ P.
4PLACES 1w izl

with the alternate side view at the op- gEvieom) ] ] 2]
tion of T1 plants located in Europe. In fo oseotBar e g
this case, the overall length of the i o] [fa- 084 10231 i
package is 26,7 (1.060) max. 20 PLACES
o jo— 04511 0,076
2,94 10,155 (0,018 + 0.003)
317101281 F0PLACES
191 (0075) ——at PN S’Allkh 258 (01000 T F

ALTERNATE SIOE VIEW

}-—| 78 10.070) MAX 20 PLACES

(See Now )

S AND PARENTHETICALLY IN INCHES.

| 7622025
(0.300 £ 0.010)

—— 7.1 (0.280) MAX

2,0 (0,080) NOM

24-PIN NT PLASTIC, 0.300-INCH ROW SPACING

31,8 (1,250} MAX

@@@@@..@0@

[ U 0 W S U [ATATA

2,4 (0.093) R NOM—E

2,8 (0.110) NOM—

I PAVAVAVAVAWAY Y RV

OOOOOOOOO

0,38 (0,015)
IS 1,78 (0.070)

—.1 r‘_[) 83 (0.033)

24 PLACES

WAV

©OO

AL 0,25 (0.010) NOM

*
5,08 (0.200)
MAX

——SEATING PLANE

|1
i

ALL DIMENSIONS ARE IN

f

_.\ 028 + 008 3,17 (0.125) MIN
(0.011 = 0.003)
24 PLACES
2,16 (0.085) MAX—
4PLACES PIN SPACING 2,54 (0,100) T.P.

(See Note a)
MILLIMETERS AND PARENTHETICALLY IN INCHES.

-~

|- 0,84 (0.033) MIN
24 PLACES

—+| fe—— 04572 0,076

(0.018 ¢ 0.003)
24 PLACES

©
4t
©
(=]
©
©

=
©
=
3
D
=

o1

NOTES: a. Each pin centerline is located within 0,25 (0.010) of its true longitudinal position.

b. This dimension does not apply for solder-dipped leads.
od area of the lead extends from the lead tip 1o at least 0,51 (0.020) above seating plane.

¢. When solder-dipped leads are specified, dipp

TexAs
INSTRUMENTS
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MECHANICAL DATA

N plastic dual-in-line packages (continued)

2,4 (0.093) R NOM

€ € 2.8(0.110) NOM
[ 15241025 |
[*(0.600 = 0.010)
|

14,0 (0.550)
NOM |

20 (OI.DED} NOM

24-PIN NW PLASTIC

32,8 1,290) MAX -

PO OO
IAAAADNAAAAN

—t

(OLE)
AN

|

-

BVAVAVAVAVAVAVAVAGE V)
DOREEERO®®O®

0,25 (0.010) NOM
I
|

}=-1.78 (0.070) maX 24 PLACES
1
1

5,08 (0.200) MAX

~SEATING PLANE ————
0,51 (0.020) MIN

1% 2apLACES
0,28 £ 0,08 -wite-

e H | 0,83 (0.033) MIN | 347 0125 Min
1 + 0. | | 24 PLACES 24 PLACES
24 PLACES 04571 0076 == | 2,42 (0.095) MAX o L
(See Notes band c) (0.018 1 0.003) R 4PLACES
24 PLACES PIN SPACING 2,54 (0.100) T. P,
(See Notes band c)

[See Note 3)
ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES.

NOTES: a. Each pin centerline is located within 0,25 (0.010) of its true longitudinal position.

b. This dimension does not apply for solder-dipped leads.

. When solder-dipped leads are specified, dipped area of the lead extends from the lead tip to at least 0,51 (0.020) above seating plane,

TExas
INSTRUMENTS
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MECHANICAL DATA

N plastic packages (continued)

eieq |ediueyd3 H

-yonisod (euIPN1BUO| an $1t 40 (0L0'0) GZ'0 UIYHIM Paledo) st auipaiuad uid yoeg ‘e 310N

‘SIHONI NI ATIVOILIHLNIHYA ONY SHILIWITTIW NI 34V SNOISN3IWIQ 1TV

WON (090°0) 25'L

e 910\ 89!
(020°0 7 050°0) : )

‘d "1 (00L°0) ¥S'Z ONIOVCS NId

160 = L2
NIW (€£0°0) ¥8°0 (€000 * 8LO0)  (g00'0 * :o.eo/,
80/0=0F:0 80'0 = 820 oF
NIW (G2L°0) LL'E =
501
— ¥ SNV ONILV3S 5

XYW (00Z°0) 80'S ﬂ

(0z0'0) 150
(01L0°0 7 009°0)

Gz'0 + yZ'slL
} )

X3anNI

A H3HLI3

J1LSV1d N NId'8Z
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MECHANICAL DATA

N plastic packages (continued)

40-PIN N PLASTIC
53,1 (2.090) MAX

(40) +—
I'_‘Il_ll_]l_H_lr"ll_ll_ll’_'ll_Ff-"]hl_\ﬁl_'ll_'ll_I@

EITHER o )

INDEX

LH_J'I_JI_.H_M_II_JLILJI_II_ILJI_IL_H_ILJE_H_II_JO
—(20

€ 1524:025 ¢
(0.600 + 0.010)
0,51 (0.020)
MIN,

—
5,08 (0.200) MAX
105 —SEATING PLANE——] _3_1§_m PN

90° .28 + 0,08 B

(

2,41 (0.095)
PIN SPACING 2,54 {0.100) T.P. —
{Sea Note a) 1.40 (0.055)

0,457 + 0,076
0011+ o.oos;’“" 60534 6o LG —J 0,84 (0.033) MIN

1,52 (0.060) NOM

ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES,

48-PIN, 52-PIN, AND 64-PIN N PLASTIC

 — BMAX

¢ G D

EITHER =)

INDEX

= |
1

PIN SPACING 1S 2,54 (0,100)T.P.
(See Note a)

PINS
8 52 64
DiM =

A + 0,25 (0.010) 15,24 (0.600) | 15,24 (0.600) | 22,86 (0.900)
B MAX 62,2 (2.45) 67,3 (2.65) 81,3 (3.20)

ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES.

NOTE: a. Each pin centerline is located within 0,25 (0.010) of its true longitudinal position.

TExas
INSTRUMENTS
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MECHANICAL DATA

P plastic dual-in-line package

This dual-in-line package consists of a circuit mounted on an 8-lead frame and encapsulated within a plastic com-
pound. The compound will withstand soldering temperature with no deformation and circuit performance
characteristics remain stable when operated in high-humidity conditions. The package is intended for insertion in
mounting-hole rows on 7,62-mm (0.300) centers (see Note a). Once the leads are compressed and inserted, suffi-
cient tension is provided to secure the package in the board during soldering. Solder-plated leads require no additional
cleaning or processing when used in soldered assembly.

8-PIN P PLASTIC

le—— 10,2 (0.400] MAX -—a|
EUEET
INDEX DOT
t g =]
7,62 (0.300) T.P.
{See Note 8) @ @ @ @
6,35 - 0,026 z
10250 - 0.010) _T| Tr:ﬂgz;ux
5,08 (0.200)
MAX

—LSEI-YING PLANE —}
GAUGE PLANE . ‘a - __| 0.84 (0.033) MIN
0,51 (i 01
o« Laze w00 "IN BPLACES
BPLACES 0,00 (0.000)
3,17 (0.125) & 0.
028 008 el e ,”__ 0457 - 0,076
10,018 0.003)
(0.011 - 0.003) B PLACES
B PLACES 2,54 (0.100) T.P.
6 PLACES
{See Nate a)

ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES.

NOTE: a. Each pin is within 0,13 (0.0005) radius of true position (TP) at the gauge plane with maximum material condition and unit installed.

TeExas
INSTRUMENTS
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TI Sales Offices

ALABAMA: Hunsville, 500 Wynn Drive, Suite 514,
Huneswille, AL 35805, (205) 837-7530.

ARIZONA: Phoenix, P.O. Box 35160, 8102 N. 23red Ave.,
Suite A, Phoenix, AZ 85021, (602) 935-1007

CALIFORNIA: El Segundo, 831 S. Douglas St., El Segundo.
CA 90245, (213) 973.2571: levine, 17891 Carrwnight Rd..
Irvine, CA 92714, (714) 660-1200; Sacramento, 1900 Foint
West Way, Suite 171, Sacramenta, CA 95815, (916)
929-1521; San Diego, 4333 View Ridge Ave.. Suite B., San
Dhego, CA 92123, (T14) 278-9600: Sml:: Clara, 5353 Betsy
Ross Dr., Sana Clara, CA 95054, (408) 950-9000; Woodland
Hills, 21220 Erwin St., Woodland Hills, CA 91367, (213)
7047759

COLORADO: Denver, 9725 E. Hampden St., Suie 301,
Denver, CO 80231, (303) 695-2800.

CONNECTICUT: Wallingford, 9 Barnes Industrial Park
I:ld . Bames Industrial Park, Wallingford, CT 06492, (203)
69-0074,

FLORIDA: Fr. Lauderdale, 2765 N.W. 62nd St.. Fe.
Lasderdale, FL 33309, (305) 973-8502; Maitland, 2601
Maitland Center Parkway, Maitland, FL 32751, (305)
6469600, Tampa, 5010 W, Kennedy Blvd., Suire 101. Tampa,
FL 13609, (813) 8706420,

GEORGIA: Atlanta, 3300 Northeast Expy., Building 9.
Atlinta, GA 30341, (404) 452-4600.

ILLINOIS: Arlington Heights, 515 W. Algonguin,
Arlington Heights, 1L 60005, (312) 640-2934.

INDIANA: Fr. Wayne, 2010 }x\u(-ud'[)l Fr. Wayne, IN
46815, (219) 424-5174; Indianapolis, 2346 S. Lynhurst, Suite
J-400, Indianapols, IN 46241, (317) ’4& 8555.

IOWA: Cedar Rapids, 173 Collins Rd. NE. Suite 200, Cedar
Rapids. 1A 52402, (319) 195-9550.

MARYLAND: Bahi 1 Rutherford P1., 7133 Rutherford
Rd., Bakimore, MD 21207, (301) 944-8600.

MASSACHUSETTS: Wakham, 504 Totten Fond Rd.,
Waltham, MA 02154, (617) §95-2100.

MICHIGAN: Farmington Hills, 33737 W. 12 Mile Rd.,
Farmington Hills, M1 48018, (313) 553-1500.

MINNESOTA: Edina, 7625 Parklawn, Edina, MN 55435,
(612) 830-1600.

MISSOURI: Kansas City, B080 Ward Phwy.. Kansas Ciry,
MO 64114, (816) 523-2500; St. Louis, 11861 Westline
Industrial Drive, St. Louss, MO 63141, (314) 569-7600.

NEW JERSEY: Clark, 292 Terminal Ave. West, Clark, NJ
07066, (201) 574-9800.

NEW MEXICO: Albuquerque, 5%07 Alice NSE, Suite E.,
Albuquerque, NM 87110, (505) 265-8491.

NEW YORK: East Syracuse, 6700 Old Cullamer Rd., East
Syracuse, NY 13057, (315) 463.9291; Endicott, 112
Nanticoke Ave., P.O. Box 618, Endicott, NY 13760, (607)
7543900, Melville, | Huntington Quadrangle, Suite 3C10,
PO Box 2936, Melyille, NY nm (516) 454-6600:

hk i 385 South Rd.. ghk NY 12601, (914)
47) 2900, Rochester, 1210 Jefferson Rd.. Rochester, NY
14623, (716) 424-5400.

NORTH CAROLINA: Charlotte, 8 Woodlawn Green,
Wonsdlawn Rd., Charlocte, NC 28210, (7041 527-0930,
Raleigh, 2509 Highwoods Blvd. . Suite 100, Raleigh, NC
27625, (919) B76-2725

OHIO: Beachwood, 231408 Commerce Park Rd., Beachwond,
OH 44122, (216) 464-6100; Dayton, Kingley Bldg.. 4124
Linden Ave.. Dayton. OH 45432, (513) 258-3877.

OKLAHOMA: Tulsa, 7615 East 63rd Place. 3 Memorial
Place, Tula, OK 74133, (918) 250-0033

OREGON: Beaverton, 6700 SW 105th St.. Swie 110,
Beaverton, OR 97005, (503) 643.6758

PENNSYLVANIA: Fr. Washington, 260 New York Dr., Fr
Washington, PA 19014, (215) 643-6450; Coraopolis, 410
Ruuser Rd.. 3 Aurport Office Park, Coraopolis. PA 15108,
(412) TT1-8550.

TEXAS: Austin, 12501 Research Blvd.. PO Box 2909
Austin, TX 78723, (512) 250-7655: Dallas, 1001 E. Campbell
Rd.. Richardson, TX 75080, (214) 680-5082; Houston, 9100
Southwest Frwy., Suite 237, Houston, TX 77036, (713)
T78.6592, San Antonio, 1000 Central Parkway South, San
Antonio, TX TH2IL, (512) 496-1779

UTAH: Murray, 5201 South Green SE, Suite 200, Murray,
UT 84107, (801) 2668972,

VIRGINIA: Fairfax, 3001 Prosperity, Farfax, VA 22031,
(T03) B49-1400.

WISCONSIN: Brookfield, 450 N. Sunny Slope, Suite 150,
Beookheld, W1 53005, (414) 785-7140.

WASHINGTON: Redmond, 1723 152nd Ave., N.E. Bidg. 6,
Redmond, WA 98052, (206) 881.3060

CANADA: Ottawa, 436 McLaren St., Ottawa, Ontario,
Canada, K2POMS,(613) 233-1177; Richmond Hill, 260
Centre St, E., Richmond Hill L4C1BI, Ontario, Canada,
(416} 884.9181; St. Laurent, Ville St. Laurent Quebec, 9460
Trans Canada Hwy., St. Laurent, Quebec, Canada H4SIRT,
(514) 334-3635. E

TI Regional
Technology Centers

CALIFORNIA: Northern, 5353 Betsy Row Dr., Santa Clara,
CA 95054, (408) 748-2220, Hotline: (408) 980-0.

Southern, 17891 Cartwright Rd., Irvine, CA 92714, 714
660-8140, Hotline: (T14) 660-8164

GEORGIA: Atlanta, 1300 Northeast Expressway, Building 8,
Atlanta, GA 30341, (404) 452-4682, Hotline: (404)
452-4686.

ILLINOIS: Chicago, 515 W. Algonguin Road, Arlington
Heights, IL 60005, (112) 640-2909. Hodline: (312) 228-6008.

MASSACHUSETTS: Boston, 400-2 Totten Fond Road.
Waltham, MA 02154, (617) 890-6671, Hoeline: (617)
§90-4171.

TEXAS: Dallas, 1001 E. Campbell Rd.. Richardson, TX
75081, (214) 680-5066, Hodline: (114) 680-5096.

TI Distributors

ALABAMA: Arrow (105) 882.2730; Manhall (205)
B81.9235.

ARIZONA: Phoenix, Arrow (602) 968-4800; Kierulff (602)
243-4101; Manshall (602) 968-6181; Wyle (602) 249.2232:
Tucson, Kierulff (602) 624-9986.

CALIFORNIA: Los Angeles/Orange County, Arrow (113)
701:7500, (714) 818-5422; Kierulff (213) 725-0325. (714)
7315711, Marshall (213) 9995001, (213) 442-7204, (T14)
556-6400; R.V. Weatherford (714) 634-9600, (21) 849.3451,
(714) 623-1261: Wyle (213) 322-8100, (714) B63-9953:
Sacramento, Arrow (716) 925.7456, Wyle (316) 6385282,

n Diego, Arrow (619) 565-4800; Kierulff (619) 278-2112;
Marshall (619) 578-9600; R. V. Weatherford (619) 695-1700;
Wyle (619) 565-9171; San Francisco Bay Area, Arrow (408)
745-6600; Kierulfl (415) 9686292, MJnhail (408) 732-1100;
Wyle (208) 717-2500; Santa Barbara, R. V. Weatherford (805)
965-8551

COLORADO: Arrow (303) 696-1111: Kierulff (303)
790-4444, Wyle (303) 457-995)

CONNECTICUT: Arrow (203) 165-7741; Diplomat (203)
797-9674, Kierulff (203) 265-1115; Manhall (203) 2653822,
Milgray (203) 7950714,

FLORIDA: Fr. Lauderdale, Arrow (305) 776-7790; Diplomat
(305) 974-9700. Kierulff (305) 652-6950; Orlando, Arrow
(305) 725-1480; Milgray (305) 647-5747; Tampa, Diplomat
(B13) 4434514 Kicrulff (811} 576-1966.

GEORGIA: Arrow (404) 4498252, Kierulff (404) 447-5252;
Marshall (404) 923-5750

|

TeExas
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ILLINOIS: Arrow (312) 397-3440, Diplomar (312) §95-1000:
Hall-Mark (312) 860-3800: Kierulff (312) 640-0200; Newarl
(312) 638-4411.

INDIANA: Indianapolis, Arrow (317) 243.9353. Graham
(317) 634-8202; Fr. Wayne, Graham (219) 423-3422.

1OWA: Arrow (319) 395-7230.

SAS: Kansas Ciry, Hall-Mark (913) 888-4747. Wichita,
LCOMP (316) 265-9507.

MARYLAND: Arrow (301) 247-5200; Diplomat (301)
995-1226; Kierulff (301) 247-5020; Milgray (301) 468-6400.

MASSACHUSETTS: Arrow (617) 9338130, Diplomat (617)
935.6611; Kierulff (617) 667-8331; Manhall (617) 272-8200;
Time (617) 935-8080.

MICHIGAN: Detroit, Arrow (313) 971-8200; Marshall (313)
525 5850; Newark (313) 967-0600; Grand Rapids, Arrow
(616) 243-0912.

MINNESOTA: Arrow (612) 830-1800; Hall-Mark (612)
854-3223; Kierulff (612) 941-7500.

MISSOURI: Kansas City, LCOMP (816) 221-2400; St.
Louis, Arrow (314) 567-6888; Hall-Mark (314) 2915350,
Kierulff (314) 739-0855.

INEW HAMPSHIRE: Arrow (603) 668-6968.

NEW JERSEY: Arrow (201) 575-5300, (609) 596-B000;
Diplomat (201 785-1830; General Radio (609) 964-8560.
Kicrulff (201) 575-6750; Marshall (201) 882-0320; Milgray

{609) 983-5010.

NEW MEXICO: Arrow (505) 243-4566; International
Electronics (505) 345-8127.

YORK: Long Island, Arrow (§16) 231-1000;
(516) 451-6))1 MCO(SIG) 273-5500; Masshall (516)
273-2424; Milgray (516) 420-9800; Rochester, Arrow (716)
275-0300; Manshall (716) 235-7620; Rochester Radio
(716) 454-7800; Syracuse, Arrow (315) 652-1000; Diplomat
(315) 652:5000; Marshall (607) 754-1570

NORTH CAROLINA: Arrow (919) 876-3132, (919)
725-8711; Kierulff (919) 872-8410.

OHIO: Cincinnati, Graham (513) 772-1661; Hall-Mark (513)
563-5980; Cleveland, Arrow (216) 248-39%0, Hall- Mn\ Cllﬂl
4 , Kierulff (216) 587-6558; Columbus, Hall

(614} 5914555 Dayton, Arrow (513) 415-556); E'sCO lsl!!
226-1133; Marshall (513) 236-8088.

OKLAHOMA: Arrow (918) 665-7700; Hall-Mark (918)
665-3200; Kierulff (918) 252.7537.

OREGON: Arrow (503) 654-1690; Kierulff (303) 641-9150;
Wyle (503) 640-6000.

PENNSYLVANIA: Arrow (412) 856-7000, (215) 928-1800;
General Radio (215) 922-7037.

TEXAS: Austin, Arrow (512) 835-4180; Hall-Mark (512)
258-8848; Kierulff (512) 835-2090; Dallas, Arrow (214)
386-7500; Hall-Mark (214) 341-1147; International
Electronics (214) 233-9323; Kierulff (214) 343-2400; El Paso,
Intemnational Electronics (915) 778-9761. Houston, Arrow
(713) 530-4700; Hall-Mark (713) 761-6100; Harnson
Equipment (713) 879-2600; Kierulff (713) 530-7030.

UTAH: Diplomat (801) 486-4134; Kierulff (801) 973-6911.
Wyle (801) 974.995).

VIRGINIA: Arrow (834) 282-0413.

WASHINGTON: Arrow (206) 643-4800; Kierulff (206)
575-4420; Wyle {206) 453-8300.

WISCONSIN: Arrow (414) 764-6600; Hall-Mark (414)
761-3000; Kicrulff (414) 784-8160.

CANADA: Calgary, Future (403) 259-6408; Varah (403)
230-1235: Hamilton, Varah (416) 561-9311; Montreal,
CESCO (514) 735-5511; Future (514) 694-7710; Ottawa,
CESCO (613) 226-6905; Furure (613) 820-8313: ITT
Components (613) 226-7406; Quebec City, CESCO (418)
687-4231; ITT Components (514) 735-1177; Toronto,
CESCO (416) 661-0220, Future {416) 663-5563. ITT
Components (416) 630-7971; Vancouver, Future (604)
418.5545; Varah (604) 873-3211; ITT Components (604)
170-7805; Winnipeg, Varah (204) 633-61%0




TI Worldwide
ales Offices

ALABAMA: Huntsville, 500 Wynn Drive, Suite 514,
Huntville, AL 35805, (205) B37.7530.

ARIZONA: Phoenix, P.O. Box 15160, BI02 N. 23rd Ave.,
Suite A, Phoenix, AZ 85021, (602) 995-1007.

CALIFORNIA: El Scgundo, 831 5. Douglas St., El Segundo,
CA 90245, (213) 973-2571; Lrvine, 17891 Ca.rmd'u Rd.,
Irvine, CA 92714, (714) 660-1200; Sacramento, 1900 Foine
West Way, Suite 171, Sacramento, CA 95815, (916) 929-1521;
San Dicgo, 4313 View Ridge Ave., Suite B., ban[k , CA
S2123, (714) 278.9600; Santa Clara, 535) Betsy Fows Dr
Santa Clara, CA 95054, (408) 980-9000; Woodland Hil lll
21220 Erwin St., Woodland Hills, CA 91367, (213) 704.7759

COLORADO: Denver, 9725 E. Hampden St., Suite 301,
Denver, CO 80231, (303) 695-2800,

CONNECTICUT: Wallingford, ¢ Bames Industrial Fark
Rd., Bames Industral Park, Wi '\Inruind CT 06491, (203)
‘e‘h‘.\)n

FLORIDA: Fr. Lauderdale, 2765 N.W. 6Ind St., Fr.
Lauderdale, FL 33309, (305) 973-8502; Maitland, 2601
Maitland Center Parkway, Maitland, FL 32751, (305)
£46-9600; Tampa, 5010 W. Kennedy Blvd., Suite 101, Tampa,
FL 33609, (813) B70-6420.

GEORGIA: Atanta, 1300 Nostheast Expy., Building 9,
Atlinta, GA 30341, (404) 4524600,

ILLINOIS: Adington Heights, 515 W. Algonquin. Atlington
Heighrs, IL 60005, (312) 640-2934

INDIANA: Fi. Wayne, 1020 In-«u!i)r Fr. Wayne, IN
46815, (219) 424-5174; 2M6 S. Lynhunst, Suite
400, Indianapolis, IN 46241, l!lTl 2488555

IOWA: Cedar Rapids, )I!CoIImn Rd. NE, Suite 200, Cedar
Rapids, IA 52402, (319) 195.9550.

MARYLAND: Baltimore, 1 Rutherford PL,
Rd.. Bakimore, MD 21207, (301) 944.8600.

MASSACHUSETTS: Waltham, 504 Totten Fond Rd.,
Walcham, MA 02154, (617) 895-9100.

MICHIGAN: Farmingtoa Hills, 33737 W. 12 Mile Rd.,
Farmington Hills, MI 48018, (313) 553-1500.

MINNESOTA: Edina, 7615 Parklawn, Edina, MN 55435,
(612) 830-1600.

MISSOURI: Kansas City, 8080 Ward Phwy , Kanaas City,
MO 64114, (B16) 523-2500; St. Louls, 11861 Westline
Industrial Dyive, St. Louis, MO 63141, (314) 569-7600

NEW JERSEY: Clark, 292 Terminal Ave. West, Clark, N)
07066, (101) 574-9800.

NEW MEXICO: Albuquerque, 5%07 Alice NSE. Suitc E.,
Albuguerque, NM 87110, IWS} 265-8491.

NEW YORK: East Syracuse, 6700 Old Collamer Rd., East
Syracuse, NY 13057, (315) 463.9291; Endicot, 112 Nanticoke
Ave., PO Box 618, Endicort, NY 13760, (607) 754-3900;
Melville, | Huntington rangle, Suite 3CI0, PO Box
21936, Melville, NY 11747, (516) 454.6600; Poughkeepsie, 385
South Rd., Poughkeepsie, NY 12601, (914) 4732900,
Rochester, 1210 Jefferson Rd.. Rochester, NY 14623, (716)
424-5400.

NORTH CAROLINA: Charlotte, 8 Woodlawn Green,
Woodlawn Rd., Charlotte, NC 28210, (704) 527-0930;

Raleigh, 2809 Highwoods Blvd., Suite 100, Raleigh, NC
27625, 1919) 876-2725.

OHIO: Beachwood, 23408 Commerce Park Rd., Beachwood,
OH 44122, (216) 464-6100; Dayton, Kingsley Bldg., 4124
Linden Ave., Dayton, OH 45432, (513) 258-3877.

OKLAHOMA: Tulsa, 7615 East 63rd Place. 3 Memorial
Place, Tulsa, OK 74133, (918) 2500633,

7133 Rutherford

OREGON: Beaverton, 6700 SW 105¢h St., Suite 110,
Beaverton, OR 97005, (503) 643-6758.

PENNSYLVANIA: Fr. Washington, 260 New York Dx., Fr.
Washington, FA 19034, (215) 6436450 420
Rouser Rd., 3 Airport Ofice Park, Coraopalis, PA 15108,
(412) 7718550,

TEXAS: Auitin, 12501 Research Bivd., P.O. Box 2909,
Ausrin, TX 78723, (5]1] 150-7655; Dallas, 1001 E. Campbell
Rd., Ric TX 75080, (214) 680-5082; Houston, 9100
Southwest Frwy., + Suite 237, Houstan, TX 77036, (713}
778-6592; San Antoaio, 1000 Central Parkway South, San
Antonio, TX 78232, (512) 496-1779.

UTAH: Murray, 5201 South Green SE. Suite 200, Murray,
UT 84107, (801) 266-8972.

VIRGINIA: Fairfax, 3001 Prospenty. Fairfax, VA 22031,
(703) 849-1400.

WISCONSIN: Brookfield, 450 N. Sunny Slope. Suite 150,
Beookfield, W1 53005, (414) 785-7140.

WASHINGTON: Redmond, 2723 1520d Ave., N.E. Bidg. 6,
Redmond, WA 98051, (206) 851.3080.

CANADA; Ottawa, 436 McLaren St., Ottawa, Ontario,
Canada, K2POMS,(613) 233-1177; Richmond Hill, 250 Centre
St. E., Richmond Hill L4CIBI, Ontario, Canada, (416)
3&19]81 St. Laurent, Ville St. Laurent Quebec, 5460 Trans
(:anxb;‘hw St. Laurent, Quebee, Canada H4SIR7, (514) £
334363

ARGENTINA, Texas Instruments Argentina S.A.LCF.:
Eamezr;bu'a 130, 15th Floce, 1035 Buenos Ajres, Argentina,
394

AUSTRALIA (& NEW ZEALAND), Texas Instruments
Australia Led : 6-10 Talavera Rd., North Ryde (Sydney), New
South Wales, Australia 2113, 02 +887.1122; Sth Floor, 418 St.
Kilda Road, Melboume, Victona, Ausiralia 3004

034 2674677, 171 Phulip Highway, Elizabeth, South Australia
5112, 08+ 255-2066

AUSTRIA, Texas | Ges.m.b.H.: Indk b
B16, A-2345 Brunn/Giebirge, 2236846210,

BELGIUM, Texas Instrumenes N.V. Belgium 5. A.: Mercure
Centre, Raketstraat 100, Rue de la Fusee, 1130 Brussels.
Belgum, 02/720.80.00.

BRAZIL, Texas Instruments Electronicos do Brasil Leda.: Av.
Faria Lima, 2003, 20 0 Andar—Pinheiros, Cep-01451 Sao
Paula, Brazl, §15-6166,

DENMARK, Texas Instruments A/S, Mariclundvey 46,
DK-2730 Herlev, Denmark, 2 - 91 74 00.

FINLAND, Texas Instruments Finland OY: PL 56, 00510
Helsinki 51, Finland, (90) 7013133,

PRANCE, Texas Instrurents France: Headquarters
I"lam( BP 0%, 06270 Villencuve- l-mhtr (E3}) IGOI-DI f‘aru
Office, BP 67 B-10 Avenue Morane-Saulnier, 78141 Velizy-
Villacoublay, (3) 946.97-12; Lyon Sales Office,
D'Ecully, Batiment B, Chemin de la F(unurre. 69130 Ecully,
(7) B33-04-40; Strashourg Sales Office, Le Scbastopol 3, Quai
Kleber, 67055 Strashourg Cedex, (88) 12:12.66; Rennes, 23-25
Rue du Puits Mauger, 35100 Rennes, (99) 79-54.81; Toulouse
Sales Office, Le Penpole—2, Chemin du Pigeonnier de la
Cepiere, 31100 Toulouse, (61) 44.18-19; Marseille Sales Office,
Nailly hndu——llﬂ Rue Paradis, 13006 Marseille, (91)

37.25-
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GM Texas Instruments Dnm:hhn.'l GmbH: Hag-

1, D-8050 Freising. 08161-801; Kurfuerstendamm
lPSﬂ% D.looo Berlin 15, 030-8327365; 111, Hagen 43/Kib-
belstrasse, D-4300 Essen, 0201-24250; Frankfurter Allee 6-8,
D-6136 Eschbom 1, 06196-43074; meh.u;u&rm 1,

000 Hamburg 76, 040-2201154, Kirchhorscerstrasse 2,
mmn Hannover 51, 0511-648021;
Arabellastrasse 15, D-8000 Muenchen 81, 089-92341; May-
bachstrasse 11, D-7302 Outfildern 2/Nellingen, 0711-34030.

HONG KONG (+ PEOPLES REPUBLIC OF CHINA),
Texas Instruments Asia Lid. Bth Floor, World Shipping Cr..
l’-hz%;gty 7 Canton Rd., Kowloon, Hong Kong,

+ 1223

IRELAND, Texas Instruments (Ireland) Limited: 25 St.
Stephens Green, Dublin 2, Eire, 01 609222

ITALY, Texas Instruments

‘a Salaria KM 24 (Bilano Cesma), Monterotondo Seala
[Rmm). Izaly, 06 5004395; Viale Europa, 38-44, 20093
Monzese (Milano), 02 2532541; Corso Svizsera, 185,
10100 Torino, laaly, CI1 774545; Via . Baromi, 6, 45100
Bologna, Iulr 051 355851.

JAPAN, Texas Instruments Asia Lid - 4F Aoyama Fuji Bldg.,
6-12, Kita Aoyama 3-Chome, Minato-ku, Tokyo, hW\ 07,
03-498-2111; Owka Branch, SF. Nissho lwai Blh
Imabashi 3.-Chome, Higashi-ku, Osaka, Japan 54
06-204-188]: Nagoya Branch, TF Daini Toyota W&BH:
10-27, Meieki 4-Chome, Nakamura-ku, Nagoya, Japan 450,
052-583-8491.

KOREA, Tms Instruments.

Supply Co
poong Bldg., 24:1. Hwayand-Dong, mmh ussm.d
Kores, 025 464.62745,

MEXICO, Texas Instruments de Mexico S.A.: Foniente 116,
No. 489, Colonia Vallejo, Mexico, D.F. 02300, 567.9200.

M’IDDLE EAFI‘ Tcnl Instruments: No. 13, 15t Floor Mannai
Bidg., rea, Manama, P.O. Box 26335, Bahrain,
Arnbian Gulf, 97] TZ 481

NETHERLANDS, Texas Instruments Holland B.V., PO, Box
12995, tBulIcwqulwAZAnwdmn Zuid-Ocst, anll-lnd
(020) 5602911

NORWAY, Texas Instruments Norway AZS: Kr, Aupuwstagr. 13,
Oslo 1, Norway, (2) 20 60 40.

PHILIPPINES, Texas Instruments Asia Ltd.: 14th Floor, Ba-
Lepanto Bidg , 8747 Paseo de Roxas, Makati, Metro Manila,
Philippines, B82465.

PORTUGAL, Texas Instruments Equigamento Electronico
(Portugal), Lda : Rua Eng. Frederico Ulrich, 2650 Morira Da
Maia, 4470 Maia, Porrugal, 2-9481003.

SINGAPORE ( + INDIA, INDONESIA, MALAYSIA,
THAILAND), Texas Instruments Asia Led.: PO, Box 138,
Unit #02-08, Block 6, Kolam Ayer Industrial Est., Kallang
Sector, Smnpmr 1334, Republic of Singapore, 747-2255.

SPAIN, Texas Instruments Espana, S.A.: Cllose Lataro
Galdiano No. 6, Madrid 16, 1/458.14.58. C/Balmes, 89
Barcelona.8, 15360 00/253 29 02

SWEDEN, Tex: ] Trade Ce
ISmsnseﬁlulm) an 39103, |oos4 Stockholm, Sweden, 08 -
354¢

SWITZERLAND, Texas Instruments, Inc. Riedscrasse 6
CH-8953 Dictikon (Zuerich) Switzerland, I»'HO 2220.

TAIWAN, Texas Instruments ly Co.: 10th Floor, Fu-
Shing Bldg., 71 Sung-Kiang . Taipei, Taiwan, Republic of
China, 02 +521-9321.

UNITED KINGDOM, Texas Instruments Limited: Manton
Lane, Bedford, MK41 7PA, England, 0234 67466. St. James
House, Wellington Road North, Stockport, SK4 2RT,
England, 061 442-8448. BE
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157 logic symbol pin assignments
Pt
SYNCHRONOUS DECADE i [ﬁ] T e A
RATE MULTIPLIERS CLK el 2 B2 10 _STRB || 2 nc T20CLK
& ot 3 83 11 _ENin 3 82 13_STR8
(10) SET- UNITY/
STRDBE-'(—]'“—E- L (5) 5 4 ton |12 eas || 4 B3 |14 N
ENABLE——= G5 SET- UNITY/
6
UNITWCAS-%Ei V6 e —5y Ih L t3C O |2 oo | B s
CLR— CT=0 (7) QY 14 BO 6 nc 16 nc
typical performance L L I P 5CT=9 [S=——— ENABLE [5 o | 1581 7z 17_ClA
COUNT =il (14) 5 8 _GND | 18 Vee (7 18 BO
N
TYPE CLEAR FSIG E  P I
FREQ POWER @ | ap 19_GND vee
167 |25 MHz|ASYNC-H | 270 mW :3 ) gm {RATE]
SN54167 (J,FH) SN74167 (J,N)
168 logic symbolt pin assignments
4-BIT UP/DOWN SYNCHRO- {9) CTRDIV10 J. NEPAckAGES FH, FN PACKAGES
LOAD M1 [LOAD] 1 _UD | 9 COADI|1 nc |11 ne
NOUS COUNTERS a M2 [COUNT] 2 Ck |10 ENT |[2 wiD |12 ToOAD
decade|
(ec.s ) u/E M3 [up] (i e 3= 11_QOp ||3 CLK |13 ERT
typical performance M4 [DoWN] 3,5CT=9| RCO 4 B 12 Q¢ 4 A 14 Qp
COUNT | TOTAL Ty LI P 4.5CT=0 L L
TYPE IE0) 6 D 14 Qp 6 nc 16 nc
FREQ POWER mﬁb- G6 7 ENP |15 RCO|[7 C 17 Qg
‘ALS168A | 40 MH 75 mW CLK: D2.356+/C7 B GND16 iVeg ili8" D ~]1870a "
‘l‘ e : S | S _ENP |19 RCO
AS168 5 - o GND |20 vee
‘5168 | 40 MHz | 500 mW %-:—1.70 ] (4) 5
1l 3
(e | (2] — 0
SN5AALS16BA [J,FH) SN74ALS16BA (NFN) . _(5) Tl (12) QB
SN54AS168 (J,FH)  SN74AS168 (N,FN) (6 T [TETI
SNS45168 (J,FH) SN74$168 (J,N,FN) = ®
T
—
=
169 logic symbolt pin assignments U]
4-BIT UP/DOWN SYNCHRO- ol CTRDIV16 J, N PACKAGES FH, FN PACKAGES, "5
NOUS COUNTERS TOAD M1 [LOAD] 1 ub| 9 AD|| 1 nc 11 nc 5
M2 [COUNT] 2 cik]1wo BT |[2 uib |12 ToAD 5
(binary) u.'ﬁn M3 [UP] 5 3 A 11 Qp 3 CLK | 13 ENT o
typical performance 3,5CT=15 RCO 4,58 12 Qc A0A 14 0Op e
M4 [DOWN] 5 ¢ |13 G |[5 B8 |15 O
— 110) 4,5CT=0 C o
COUNT | TOTAL ENTW:"GS 6 0 |18 04 [|6 nc |76
" |nca |sonen | megeos TR o .
cc 8
‘ALS169A | 40MHz | 75 mW ch—En,a.s.sucv s B s 7o ]
; 52,456~
AS169 - r 10 GND [ 20 vee
14
"LS1698 | 35 MHz | 140 mW A ::: 70 T -.%.on
'S169 | 40 MHz | 500 mW B 2] 13 g
o8 T (EETIPSS
SN54ALS16IA (J,FH) SNT4ALSIE9A (N,FN) p_L8l a1 atE
SN54AS169 (J,FH)  SN74AS169 (N,FN)
SN54LS169B (J,FH) SN74LS169B (J,N,FN)
SN54S169 (J,FH) SN745169 (J,N,FN)
T Pin numbers shown on logic symbols are for J and N packages only.
nc = no internal connection.
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17“ logic symbolt pin assignments
4-BY-4 REGISTER FILES J. N PACKAGES FH. FN PACKAGES |
1 D2 9 02 1 nc 11 nc
Ypiesl pertarnince (14) RAM 4x4 2 D3 [10 m 2 b2 |12 a2
TYPE w 0 3 D4 |11 G 3 03 [ o1
rvpe | oF |ADDRESS|POWER w“ (13) ?}mg T Ws |72 Tw || 0% |13 G
TIME |PERBIT R 5 RA |13 We |[5 Fa |15 Bw
OUTPUT Ra ) }ZAE 6 04 |14 Wa || B nc |16 nc
170 o.c 30 ns 40 mW i 1 3 7 a3 |15 01 [| 7 Aa |17 Wa
'LS170| O-C 27ns | 7.8mW Ecwmb' c4 ![Wﬂ'TEII AR T L
R ——> EN [READ
SNS54170 (J,FH) SN74170 (J,N) (169 a | O o 10_GND| 20 vcc |
= 280 [s3}
SN54LS170 (J,FH) SN74LS170 (J,N,FN) D1 T 1A.4D0 )
D2 o Q2
p3 12 1=
D4 (3) (6) a4
m logic symbol ! pin assignments
QUAD D-TYPE FLIP-FLOPS WITH CLEAR CLR ::2: A Tinrackaces 1| piceneacxaees
* Double-Rail Outputs CLK ———D>¢C1 1
* Buffered Clock and Clear Inputs 118) | (15) 10 3 20 |11 4D 3 20 |13 40
* |ndividual Data Inputs to Each Flip-Flo 1D —1 —[4 20 [12 CcK]4 20 |14 4D
p AR D =il 10[s 30 |13 CR[|5 20 [15 cCiK
typical performance @) (3) 2q[ & 30 [14 10 6 nc 16 nc
POWER DELAY TIMES 2D ——— (2) .= [7 38 |15 10 IR R =]
TYPE FREQ il —#~——(
PER F-F | SETUP | HOLD ) 20 8 enp |16 vec|® 3a (18 1o
(5171 |30 MHz | 17.6 mW | 20ns! | 5nsl | ap 5L [y SEal namnci|
- M (7 a5 10 GND[20 vee
1 Rising edge of clock pulse (1) (10) 40 For chip carrier information,
40— @) .= contact the factory.
SN54LS171 (J,FHI  SN74LS171 (J,N.FN) 0
T Pin numbars shown on logic symbols are for J and N packages anly,
nc — no internal connection,
3-64 l TEXAS
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